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ENERGY AND EARLY ADOLESCENCE 



Most e^rly adolescents are undergoing significant changes^. The 
change pattern Is not linear; It Is serendipitous, making this age gj(*oupr 
extremely heterogeneous physiologically, pat^chologlcally and soclall)|y;^ 
Schools must deai e\ther directly^or Indirectly with' these changes/ >0n^ 
way schools can help early adolescents Is through^ the curriculum. ' 

The Energy Education Curriculum Project will focus on Increasing 
the potential of young adolescents, l^ere' 1^ plan for an^ energy curriculum 
for 'the mlddll grades will be outlined which recognizes the heterdgeneoujp 
changes and developmental pattern^ of early adolescents, while trying tfo 
push them, beyond current levels of Intellectual and participatory achleve"- 
ment. Jhe Project focus on students' potential as effective fenergy ' 

actors,^ as gltizens who have the knowledge and skills to conserve scarce 
energy resources and products Irr significant; ways and to Influence others' 
In wise energy use. In this way, the Project hopes to provide one curric- 
ulum solution to the twin concerns of adolescent develo^pment and energy 
educatloti, . ♦ ^ 



RATIONALE 



• In a recent Psychology Today article a noted authority on adolesqence, 
Joseph Adelson, made the following Statement, "Adolescents as a whole are 
not In turmoil, not deeply disturbed, not .at the mercy of^ their Impulsiesi, 
not resistant to-^parental values, not politically active or rebellious," 
^n^ the article called "Adolescents and the Generalization Gap," Adelson 
points out that most of our generaJLlzatlons about adolescents are based 
on, a I'tyranny of the visible." People tend to remember some of the more 
shocking, more spontaneous, more Idiosyncratic events which a^iolescents • 
experience and to generalize based on this behavior. Adelson H^ads for ... 
a' more well-rounded look at adolescents as a group that fcan be signifi- 
cantly ^generalized across the whole spectrum of types of young'^adi^.ts . 

si The general approach outlined here is based -on a "positive" approach 
to adolescents and their potential. The focus will be on what a^ol^s- 

' cents cj^n do, what their potential is, or how people can help move them 
to achi^ye their potential. In the following paragraphs one approach to 

^ adolescents as Indi'^lduals , to middle/ junior high schools, and to; the \ 
place of curriculum change will be described. , . , ' v 



^'^^For our purposes here, young or early adolescents* will refer to' 10 
to 15*year olds and are distinguished from their *16 \:o 19 yefer old adoles- 
cent counterparts, by the fact that s^^gnificaht physiological HhangejL are 
lnitlated> in tl^e 'earlier agV group. " j ' 

^By effective energy #ctors , the Projietlt means t^iofSQ who can translate 
knowlddge and skills Into action which, promotes, energy conservfitlon, 
' , ■ , . • ' 

•^Joseph A4elson, "Adolescents and the^Generalizatlon Gap," Psychology 
Today , February,, 1979, pages 33-38. ' | . *! 
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Appro4feh to Adolescents . Our view of early adolescents is shaped 
by a single word; "potential. " Early adolescents have potential for • 
moving from the concrete to the abstract in cognitive thinkipig. They: 
can move from a rulerbourxd value position to a more principled^ value 
position. They have the capacity to shed their "suibject'^ role and bej^me 
citizens by taking responsibilitly for their actions on energy problems. 
JThe approach is not Insensitive to where adolescents are, what problems 
they ate having, and what kinds af growth "patterns exist. But th^ "pd- 
tential" concept kaeps it headed beyond where adolescents are tp whfere 
they can be. ' ' . • 

• ;. ■ r ^ ■ ■ . ' • 

nroach to adolescents is action-otiented. Anyonfe who has 
taught inlMuMor high or m!RhH.e schools, or has raised early adolescents. 
Knows that^^:t»y dt^^spontaneous in their activities. They think, feel, 
and do things spontaneously within almost every setting in <i7hich they 
oper^t6. Xhe action b«tae for the curriculum will focuis' on the need for 
self-expression in. or^er .for potential to be increased. ThV approach ' 
-will .mobilize^ the natural need that adolescents have to think creatively, 
. jnore^ activ^y ,^ and express 'themselves iti ^ variety of ways inside and ' 
otftside. of schoo!|fs to promote student development and energy education. 




Approach t6 Schools . ^ Over tha TLast decade, a distinction has been 
madi^ betW&eh middle schools and junior high schools. Whatever the title, 
cthese. Softools generally 4.nclude grades 6 through 9. Some have a four- 
,year 'Sequence, and ^ost a three-year sequence th^t includes gi'ades 6 
thro\^^ ^ or 7\ through 9. When the middle grades are referred to here, 
both, middle schools and juniqr^high? are included.^ ■ yr. 

As a recent report by the^ National Science Foundatic^ indica^s^ 
theire^are' relatively few diffe^^ences between middle schools and <funior 
hig}^. Presently, most schools In the middJLe j^ades prepare students 
^or thelf high school ydars. * They support a alscipline-centered curric-\ 
ulum. BeqauSe, of ^hese schofll characteristics, the Project's apVfoach 
to schools Involves dealing realistically with the segmented structure 
pf tjjfijschool. -Yet in order to serve adoleshent developlnerit , everyday 
boundkried of- schedule and structure need to be pushed beyond notmal , ^ 
routines. Interdisciplinary cooperation will be emphasized in order to 
reinforce studen^ experiences. Stujieritt. activities will involve a variety 

teachers and staffs transcend ing barriers of role and function • There- 
fore, the approach also supports the principle of dealing with the whole 
schooL and student participation In 1#tn\ 

Approach to the Cut^iculum . Every^ type of educational change needfe 
a base. While the approach focuses on the whole scmobl, it fee? social 
studies as a base for curriculum development and change. 'Social •Studies 
Is InterdlsclpllnAfy^by- nature, and the focus of the social studies is on 
both knowledge aim policy^ or action. It seems a natural home for cur- 
riculum materials^on energy education. Many* materials have been developed 
in science; few in^ocial studies. The scientific* base is one important 



National Science Foundation, Early Adoleacence; Perspectives and 
Recommendations . Washington, D,C. : U.S. Government' Printing Office, 
■ , 1978.. • , ■ • • ^ / 
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part of the curriculum, but It Is dnly otte part of what Is needed to ^ 
promote effective energy abators. .Therefore, the materials^ wlj.1 find . 
their' home In soc lair studies In^ojrder to Imlilement the curriculum afid 
effect educational change In the schools. The middle grades material 
will focus on social studies lessons adapted to World^ Cultures atid„ ' \ 
American History cour'ses. . - , y ^ , . <^ 



OBJECTIVES „ 



The general goal of the curriculum Is to, promote effec^tlve energy 
actors. 'An effective energWactor Is a person who is aware of his/her 
environment and Its uses-ji^Thls pterson Is .knowledgeable 'about energy 
resources, transrf ormatlon processes and outcomes of , those processes . 
An effective energy actor ha^he Intellectual skills to deal 'Blth energy 
problems and to think through' these problems In Important ways J Finally, 
an effective energy actor can use his or her awareness, knowledge, and 
skills In acting In p'arttwl^atory ways In Individual' and group settings 
which promote energy conservation. It is the convelrsion process between , 
awareness, knowledge, sklllsNimd participation that seems j;rucial to the 
promotion of. effective energy! actors . ' ' ' • ^ 

Knowledge Objectives . Knowledge is an Import^t domain of objectlvesf 
for the middle grades. However, »the content -and klM of knowledge is 
unique. The Natlopal Assessmentvpf Education Progress study reflected" 
that a good deal of common sense Information is held by youilg adults atout 
the energy problem.^ They gain thia knowledge through the media. How- 
ever, icnowledge was amazingly , low concerning major concepts about energy 
problems, the processes of » energy, transformation and especially the policy 
processes through which people Influence energy problems? Eor example, ^ 
only 14% of the young adults knew thaj: coal is the primary energy source , 
use^ to produce the .nation's ele^tr 1^1 energy, / " " 

The assessmentf%lso phowed that in the policy area, people doubted 
that they could Influence gov^hment, manufactuyrs or oil companies with 
regard, to energjf problems. ' Th^y also showed a lack of knowledge of aljtef^ 
natives in the policy process or alternative outcomes of their actions: 
they wanted to continue driving cars. Finally, they showed a lack of 
knowledge qf the consequences of ^ople' s actions- for the energy situation. 

The knowletLge objectives in the middle grades materials will focus 
on concepts which will allow Students to abstract "from tV\^r specific en- 
viijonment.^The concepts will include concepts aboyt energy, such as con- 
servation or transformation, and concepts about human behavior including 
effective energy habits. The knowledge objectives will also focus on 
policy processes, so that students can understand ways in which they can 
interact in decision-making. Finally, tf!e objectives will stress the 



National Assessment (Jf Educational Progress, Energ^ Know ledge and 
Y Attitudes! A National AssesBment of Energy Awareness Amo ng Youn» Adults. 
Denver Colorado: Education Commission of the States, December, 19>78, 
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alternktives\^nd ponsequences of actions ffa^that^ students can see^v 
the trWde-offs tha'tv they make in taking action on energy problems. , 
(See chart on following page.)' ' ' 

Imaglnqltlon Objectives , A new dimension becomes very ^niportant 
at the middle grades, levels It can be labelled ."imagination. " "imagi-' 
nation ^.s a motivatiqinal concept. It comes internally from the indi- 
vidual, *not externally fro^ the teacher or thfe -school. It is necessary 
as a motivator t/) ptbmote Interest in a particular subject matter. It 
is through the |5^ehicXe of imagination t^at we will •attempt to Catch 
students'^ int$redt in energy and -to motivate them to do something about 
it; . 

' ' -/x" - 

> Basic§Llly, imagination iticlud^p four different steps. First J it 
involves motivation. A student JLsj asked to Imagine something. Thia 
"some tiling^, comes Internally firim the student. A studpnt can think 
about a- problem or an «vent which may or may not be related to the 
specifie subject matter at hand. The second level involves descrip- 
tion. A student describes the imag^ that, isy-ln his or her mind. 
Students can share that concrete^ image with other students. Third, 
the student utilizes abstract concepts to describe the image, moving 
frofli the concrete to thp absti;act?. Finally, ajst^ftent will apply 
thosej:oncepts to specific ^real-world sityation^ Vj\ this way, imagi- 
/hiation capitalizes on the potential of students to tnov^ from concrete 
to abstract situation^ and grovides iilternal motivation and cor>cern 
for Aiergy problem-solving. , 

• ^ " * ' /, - * ^ 

* It is important ^to state here that' the ima^inatibn objectives 
are not mire instructional strategies for motivating students. The, 
reader should not think in standard 'curriculum categories. Imagina- 
tion is, in itself, an' objective which can be promoted by a variety 
of strategie's. It is an abili^f to think .new thoughts, feel new 
feelings and share them wjLtH others. It is one key for opening- im- 
portant conceptual and valuing capabilities. It is a skill of'^'a * 
different genre than; eithei: inquiry or moral teasoning. It is a) 
*skill in expanding potentiar\dimensions of thinking, feeling and 
acting. .It is a key to the unique potentials of early adolesceft^s.^ 

) Parj;icipatioh Objectivy .^ The participation domain will focus 
on devalop^lng. skills irf the lieclslon-maklng process. Desicicpn-making 
refers^ to choices that people make and the* consequfences of those choices. 




The idea of imagination \Ls UUl lit from many sources ^ The chie'f - 
aource cited here is Robert S Alea ^Th^Met^tphoric^ Mind^ . Menlo 
Park, California: Addis6n-Wesidy 1976; >and The Wl^oleTchool Book . ^ 
Menlo Par)^, California: Addlson-^Wesley , 1977.^ ^ 

J. ^ ' ' r • ' • •■ (• : 

See especially Jerome Bruner, On Knowing; left HaAd Learning . 
New York:\ Afttheneum Press, 1962; and Abrahaiifc Maslow, The Farther 
Reaches of Hfiman Natui:e . New York: Vlk^-ng, 1971. 

' ■ ■ ...... ' ' 
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' OBJECTIVES FOR THE MIDDLE GRADES ENERGY GUREICULUM^ 



lOmowledge Objectives . ^ ,. ^ 

:, . ' ■ ' ' . • ■ V ' ; , 

.1. students will acquire basic concepts pf energy conserva.tlon, 
resources, and lnterdependen<ie. . ^ ) 

2. , Students will acquire basic concepts- of self and human behavior, 

3'. Students wllt^ acquire knowledge of basic -processes of . energy tr^ns- 
fonjiatlon and uae. ^ . ^ 

A. ' Students will acquire b^slp knowledge of policy processes affecting 
energy decision-making and the Impact of various alternatives. 

'■'■(■ ■ 

Ima^lnatrop Objectives - 

1. Students will develop Images of energy situations from their own 
personal experiences. * , ' 

2. - Students will share concrete descriptions of their Images of energy 

situations with other students. / ' ^ ' • , 

3. Students will us6 concepts to describe their Imaginary situations, 
and share*/ those with oth'er^tudents. 

A. * Students will, apply the concepts they develop to their o^ everyday 
lives. ' , / 

Participation Objectives 

1.^ students will learn baplc steps In Individual decision-making 

Including Information, choices, alternatives, applying values to 
dlternatlves, and determining consequences. ♦ ^ 

* • . ** 

1. students will experience Individual decision-making In group setting 
in their school, home, and community related to energy conservation. 

•.3. Students will develop ^ skills in group decision-making, including 
identifying rules arid' appropriate strategies, implementing g,roup 
decisions, and )ldentlfylng consequences. 

A» Students Will gain experience Un acting iri grdUp situations in their 
school, home, and community related to energy conservation. 
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objectives will- facllUate IndlyWttal decision-making • . They will 
be especially f ocjused on ciiltlVatltlg students' valuing skills In dealing 
#^ ^ with altfernatiy^s and recognlsilng^thfe consequences of theltf actions. 

^ \ ' \ " ^ \ , . 

* . / The objectives will -also focus on group (ieclslOn-maklng, They 
wni>lghlight the.rulqs th^t made* groups *lffet;ent from each other, 
strategies that can be used dn Ifif luencipg declslb^i-maklngv and how ^ 
•to Implgm^nt gtoup. decisions, . ^ \ * ^ ^ ^ ' 

Studenlfs will also iderilify the Impact that group decisions can • 
have on schools, communities and nations as wholes. Group declslon- 
jnaki,ng wljLl al6o focus on' peer relationships, trying to. utilize the 
peer focus of mip^t early adolescents in ord*er to promote effective 
action* . . ' ' . . 
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6 According to these objectives, effectiye energy actors at the 

^ middle grades level will have skills in Imagination which will culti- 

vate their interest and clarify the applications of Ideag about tt\p 
ehergy problem. They will ^also have iBnowledge about energy and the 
\ : policy process which thfey will put to use in effective decision-!^ 

. making, both In terms of making'^a choice and implementing that choice 
■ ;J5 effectively. The activities will Involve adolesceiMis in multiple 

1 types of situations within and'^outside the school in practicing' 

effective conservation strategies. ' ' 

t " ' . ■ 

CURRICULUM PLAN ' 

■ ■* ■ 

The curriculum plan for the Energy Project involves a basic 
structure. A core of lessons to be intejgrated into SQcial studies 
Instruction is the* foundation, ^ ^aj or interdisciplinary building 
blocks take the form of mini-lessons in science, language arts, and 
practical arts, A teacher's^ guide an<J lesson plans are cross-beams 
linking the entire structure together. The goal of the curriculum 
is to articulate energy eduQ^^tion with st^andard World Cultures and 
'American History courses in the middle grades. 

The plan includes an introductory cartoon book which explains 
the major ideas and skills in i:he program and the development of 
three urjits of material. The cartoon book constitutes a basfc set 
of materials, roughly 15 to 20, pages long, that will fntroduce stu- 
dents to imagination skills, basic* concepts In the course, including 
the coijcepts of conservation, energy resources and interdependence, 
and' skills in indivlLdual and group decision-making. The first unit 
6f materials will focus on the World Cultures coiyrse and include 
studies of Sub-Saharan Africa, Euirope, Asia^nd Northern Africa and 
the Middle East. The second unit will offer tiwiterials to be used 
in American History courses. / 

The materials" are designed to be used flexibly. , Regardless^ ^ 
of which unit Is used by which teacher, evei^yone will have a common 
base for b/aglnning the energy materials. Although the American 
^ History course Is ^ost often used in the eighth grade, the World 



ERIC * 



6 



I 



Cultures program is more diverse. A teacher might use a chapter 
on Sub-Saharan Africa and a 'chapter on Europj^, each from different 
units in the material. This flexibility makes grade leveling of 
the materials difficult. There are majot differences between 
qixth and eighth graders, as well as among students in any given 
grade. .Therefore, lessons will*6e designed^ wfiiclR^ include several 
levels of activity so that different grade levels can use any one 
or a group of lessons fVom the energf^ materials. 

The introductory cartoon 'book and 'the two upits of njaterials 
are outlined on the following page. The cartoon bool^ will serve 
as an introduction. The first unit on Energy and Wotld Cultures/, 
wlliybe ^ivided into four chapters. In each of these chapters 
there will be lessons iftilizirig students' imagination whix:h ini- ^ 
^tiate the material, lessons on basic energy concepts Ahd basic 
energy processes as well as policy processes, and finally, Sug- 
gested participation activities. The lessons and activities will 
be* related to the particular culture which' is identified -by the 
ch^ipter heading The second unit on Energy and American History 
is..prganized into three time periods. The lessons coVer more 
aclvancecj ideas and skills, but are not dependent on the use of_^ 
thevWorld Cultures. materials. ^ 

For each of the major units there* are also mini-lessons 
which involve interdisciplinary activities and linkages to science, 
language arts, and practical arts classes. Students would be 
learning aboftt energy conservation through theii: social studies 
class. The social studies teacher and the science teacher c^uld 
then get together for a science lesson which would show basic energy 
conservation principles. In *this way, a ^science lesson on the trans 
formatidn of petroleum into gasoline might ^e linked to a social 
ptudies, lesson on ehergy and Sub-Saharan Africa. 

The materials also contain a teacher's guide and lesson plans. 
There are lesflbn plans for the e'er toon book ^and for each of the two . 
units. Therfe are a total of twelve lesson plans for the Worl^d 
Cultures unit and' nine lesson plans for' the American Histbry unit. 
Also included is a related bibliography and a set bf reference mate- 
rlal$, such as a glossary and background materials necessary to un- 
derstand, some of the- technical aspects of the energy problems which 
are confronted in , the materials. -Teachers need not have any special 
expertise in ord'er to teach the materials. The teacher material 
serves as a reafource library for teachers who can use the lesson • 
plans in the teacher's guide, or create their' own lessons based on 
the materials. * *' . 



/ CpNTBNT OUTLINE FOR THE MIDDLB GRADES CURRICULUM. 

* A 

Cartoon Book Introduction ^ ^ 

Tho cartoon book will^ introduco sVudonts to all of tbo basic 
Ideas and skills In the currlculua. It will bo dono as'i/comlc 
with a 'running story. Students' skills In* Imagination will be 
Initiated^ basic knowledge In tenu of the conc9pt;s used In the 
currieulun will be Introduced, and basic skills In Individual and 
group declalon-Aaklng will be outlined. The cartoon book will be 
used in conjunction with any or all. of the chapters or entire 
units that are used Dy teachers In tho middle grades* 

Energy and Pour Cultures 

Chapter^One; Energy and Sub-Saharan Africa 

Students will develop J/baglnatlon skills and basic knowledge 
about energy resources In Africa^ basic conservation strategUs and 
the Interdependence of Africa with other culture^-ln energy uae« 
^ They will develop sKllla In Individual decision-making and act In 
rolas making Individual decisions about energy use In their skills. 



tlha^er Two; Energy Europe 

Students will learn basic Imagination skills. They will apply 
their knowlediie of energy conservation, resources and Interdependence 
to the European settling. They will learn basic skills In individual % - 

decision-making' and a]iply them outside of their school to thelKN^ 

family setting. ' . J * 

Chapter Three; Energy and^Asla 

■ » * - ' . 

Students will apply basic Imagination skills. They will learn 
specifically about India, China and Japan and make comparisons of 
energy resourcas^^ conservation and Interdependence In the 'Asian con-^ 
text* They wlLi learn basic skills in group declslon-^maklng and — 
apply them to /their family setting « 

' Chapter P%uriV Energy and the Middle East • ' ^ 

V Students will utilizi basic imagination skills. They will ippi^" ' 

,st^;^ the idea of energy resources, conservation and lnterdepend#i\jce, tm* the 

^ /t.>. . HlddU'Bast context. They will make comparisons based on their know** 
ledga of other cultures. Thay will learn basic group decision-making 
skills and apply them to their community setting. 

Energy yid AjtottlnTllytory . ' ^ . 

apter One; Energy and Colonial America 



Students win study a small town during the colonial period. 
They$ will develop basic imagination s/kills. they will apply their 
knowledge of energy resources > conservation and interdependence to 
the colonial settihK, They will plan community conservation strat- 
egies which students cl(h initiate «ln their community. 

Chapter. TVo; ^nergy and th» Industrial Revolution 

Students wlll» learn about the changes in energy use that were 
• ^accomplished during the beginning oi the industrial revolution. 

They will apply basic imagination akills. They will work with 
concepts of energy reaourcei» conaervation and interdependence 
during the industrial revolution. They will plan an energy fair 
reflecting energy. uses during the industrial ^revolution forf their' 

entire school, * ^ ' 

< (> _ 

Chapter Three: Energy and the Post-War Era ^ 

, Students will study energy use in the period of U,S, ascendancy 

Jfter World War II. They will use tusic Imagination skills and apply 
oncepts c4 energy resources; consetVatlon i^nd interdependence to - ^ 
the post World War II setting. Theyf will initiate a plan for energy 
oonservation which is based on the 0,S.^e hew position as an energy 
consumer in the post World War II era. ) 




EVALUATION AND DISSEMINATION ■ ^ 



\ 



The energy materials have unclergpne aKtliorough evaluation. At each 
stage of the Projecjt.the cynceptvalization, the materials and the pplicy 
plans have been reviewed hy a steering committee at the Division of, 
Curriculum in the Indiana Department of Public Instruction, Ideas and 
materials have also ^en reviewed by an eight-person teacher panel con- 
sisting of social studies, science, language arts and practical artSv 
teachers who are working in the middle grades in Indiana. This evalua- 
tion mechanism allowed for systematic evaluation by two panels of re- 
viewers. Additional consultan^ta^^ and tekcher reviewers were utilized as 
specific needs arose. A science ^consultant was used frequently. "Mate- 
rials were also evaluated through presentations at conventions iand 
articles, such as this conceptualization plan. 

There was also a systematic p^ot testing of the materials in the 
Project. A pilot test was conducted in the spring utilizing schools 
across the state of Indiana. A sampler was developed that contains the 
cartoon book, the chapter from the World Cutures unit on Europe and 
.the chapter from the American Hdtetory unit on Energy and the Post-VJar 
Period. These satnpler materials were systematically tested and evaluated 
and used as models for the development of the remainder of the ^curric- 
culum materials. A final evaluation was conducted of the use of the 
curriculum materials when they were produced and used in schools qpross 
the state and'the nation. * s/ ' 

The materials are also being disseminated. Brochures were developed, 
articles were prbduced and meetings were, attended in which many different 
individuals,, both educators and practitioners, had the opportunity to ^ 
learn about the ^terlals and to use lessons ;from the linit^. 

' The chief dissemination mechanism Involved workshops held across 
the state including middle grades teachers and administrators involved 
in social studies, science, language art?- an4 practical arts instruction. 
These workshops were held In the Fall, 1979, and were attended .by 
participants from a wide vcbrlety of groups. 



In this way, curriculum- development , evaluatioty and dissemination v 
work hand-in-hand in *the ProJ ec t . Hbpefully, this strategy allowed the < 
Project, to reach as many teachers 'and students aS possible and t6 help , 
'students to become truly efiectlve energy actors. ... 



INTRODUCTION . ' . . 

1 

* ENERGY EDUCATION TEACHER'S GUIDE. . 

■> • » ' i ■ . 

'IShe material that follows is designed to help .you n^ake, the most use 
of thesi eher'gy education materials. This i-ntroduction lis /ivided into 
four parts. Virst, a brief description of the general plan of the mat-j 
rials and thbir .use is given. Second, a part on active involvement il- 
lustrateB how students can become truly involved with ipat^rials in their , 
classroom, across the school ai* a whole and in community, activities. 
The third part shows ways in which the materials c*an be Integrated into 
standard social studies courses in American History. Finally /a part on 
intecdisciplinary activities demonltrates ways that teachers from various 
subject areas caa get together in order to reinforce students' activities 
in becoming effective energy actors. All .of these parts ate .designed t6 
higl^ligjit dimensions of the materials that will augment and improve, in- 
struction In your class. , 

. • GENERAL PLAN ' 

The organization of thase energy materials can be outlined as 

follows: . ' . ' ' . , ■ 

I. Rationale * ' 

11. Introduction ^ * • I 

. - A. JTeacher's tCuide f ' - 

Glossary ' 
^ Z: Resource Bibliography ^ 
III. Teacher's Guide^to the tartoon Book 
. IV. ^Teacher's Guide* for each Chapter/ Adaptations 

V. Student Materials for each Chapter 

Eaeh 'paxt of the mateAals has a specific purposfe and function. Tajcen 
together, the materials constitute a base -for you, to effectively teach 
about energy and effective action on energy problems. 

* » * » 

The rationale section explains the philosophy behind these materials. 
It shows the approacW the general content, the pilot evaluation, and 
'dissemirttetiott of the materials. .Basically, we are trying to enhance * 
students' abilitltes to become effective energy actors.s^ ^ 

/ ^ ' . 

This guide explains how to use and carry out the philosophy de- 
scribed in the rationale. It conclude with a glossary for, reference as 
well as a resource bibliography. Thi4 bibliography, can help you go farther 
with the materials or delve into particular topics. 

'The teacher's guide to/' the cartoon book offers suggestions for using 
the student cartoon book, Quantum Conserves , which is separate from this 
matferiil. The cartoon book is/designed as an introduction for any of the 
-Americah History lessonar. It can also be used on its own. It is a basic 
introduction to the ideas in th^ course. 

There'are three chafers in\ this American History unite: one on the 
''colonial Period, one on the Industrial Revolution, and one on thejosf 
war Period. There is/ a teacher.'s\guide with lesson plans for each chapter. 
These pages follow the division pdgesi The lesson, plans contain oblec- 
tlves and a step-by-step p>an for^artyWg out the lesson. A student asses 
sment instrument is also included \ox each lesson. If the lesson plans are 
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used in- conjunction wi^Ti the student 
materials, you have a complete plan for 
teaching about energy in yoi^r class. 

There are also adaptation lessons 
contained in the teacher's guide for 
each chapter. The adaptations provide 
ways of working with teachers from other 
subject areas in enhancing the materials. 

For each chapter, there Is also/a 
student materials section following/the 
lesson' plaris. Student material^ viH 
need to be duplicated when more than one 
copy is needed. The materials are de- 
signed to help promote effective energy " 
activity hy* students as they are studying 
various historical j)eriods. 

ACTIVE INVOLVEMENT 

There is an eqa^tion here which 
is important. The equation runs as 
follows: Knowledge t/Paj-ticipation ^ 
Learning. In this pjrogram we 'are 
trying td teach studbnts about energy 
and to have them participate in energy; 
^ conservation'. Together tHesjp elements 
make a powerful cbrabination for learn- 
ing and for establishing effective 
energy habits. Without knowledge, oill 
cannot act reasonably. Without parti- 
cipation, one, does not put one's know- 
ledge to use. Botli parts of the equa- 
tion are equally important for the 
outcome we are striving to achieve.' 
In this section we will talk about how 
students can get actively involved in 
this program in their classroom, at* 
school, in their homes ai)d in their 
community. 

One of the major purposes, of the 
materials is to provide students with 
activ^lties. We want them to 'do things 

, in class with object^ and with othe«> 
people. We want thwj to do games and 
puizles and to work actively with the 
material. We want them to ask ques- 
tions for which the re^ are not well- 
defined answers. The purpose here is 
for each activity thai' is used in this 
matetial to b^ just^at— an activity, 
or active learning. This will help 
students, to learn more and to learn 

Tit better, 



The active involvement in these materials can be contained within 
the classroom. The. energy lessons contained in this material are de- 
sighed to bemused in the classroom. Ho,Wever, involvement can. also 
eJctend beyond the classroom to the schdol where the class takes on ac- 
tivities or the enjtidre school does. It can also include homes, nei^- 
borhoods arid communSy organizations. *These types' of activities win 
be explained and suggestions for activities tmt you might try are 
included. Some energy lessons contained here will suggest that you^ 
move out of? the classroom to reinforce learning and jtimulatCr new 
activities In energy conservation. \ ' 

\ > ' '■■ . . . . " 

' Two types of activities are included hefe. The first type involves 
your class engaging in particular activities, in the school. This means 
that your class can serVe to ini^fate on energy activities outside the - 
classroom. A second type' of activity involves ^forking with adtainisti^a- 
tors, other teachers, other students^and existing organizations in order 
to promote school-wide ener'gy 'activi<ties that are initiated by more 
people than those in your class. Bothjj types ,of activities are described 
below. V \ " 



Class-Based Acti vities ^ * 

^ "..14 I , 

The activities that your class can undertake are numerous^ Thfc 
following twelve suggestions are some ideas on what you might-d^as/a 
class for class -based activities. You might try som,e of these actyiti 
out as you are doing lessons in this material. Otherwise, you ruigWt 
generate your.o^ ideas based on these sij|ggestio.ns . , , ■ ( 

)1 An Ene rgy Audit s Your class could condufet an energy 
audit of ybur classroom or the school by making a ] 
list of those things which use' energy in the school 
and then- seeing how much energy is used by the items 
on your list. They might, conduct thi^s audit J«ily or 
\ weekly^ for some tlae and then determine ways in which 
they might save 9n energy use in the school* 

^ ^. Energy Aides , Your class might volunteer to help 
with conservation by patrolling door^^s^ specific 
rooms to make sure windows and doors ardi closed. 
They might prepare a form where they can write down 

« what success or lack of success their efforts have. 
If the patrol is Jucgessful, students might work 
with students in other classes in setting up a per- 
' manent group that would help the school «ave energy. 

. 5. L ights. Out' : Student? in youi/class might initiate a 

campaign tp use -half the electricity they currently 
consume in their school. They might determine ways 
in which the classrooms, libraries, cafeterias and 
other areas of the school couW use less lighting, 
and- still function effectfively. They should^be sure 
that the' lighting changes they make are actually more 
energy, effici^^nt by studying the electrical use of 
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' different types' of bulbs and fixtures.^ They could 
suggest anything from actually taking out lightbullJI 
to rearranging classrooms or other areas so that' 
more natural light is Used. ■ j > 

^ '*■','.' ' ' ' ■ 

4. Energy in the News . Your class might work with the 
' "school newspaper staff dn brder to provide a|Cl$ss 

^ poem about Axieas for enefgy conservation. Siudents 
might cqmi( up^with tips on how. to save energy as 

^ Well 'as information about energy alternatives. You 
might want to prepare a class newsjiapei^ about energy, 

5. Djaling Up and ,Dowh '. The students might initiate, a 
scRob>-wide attempt to-u** les^ heat in ^he winter 
and less air-conditioning in the summer in^the • 
schools. They could monitor thermostats and get a 

^ ■ sweater campaign' .in the winter, or a dress cool cam- 
; paign in*the warmer months, in order to effectively 
use lest energy in heating and cooling in the school. 

' / ■ , 

6. A Paper Driv6 . Students might start a p^per drive 

) with the gathering ^ paper tha^ lias been used for 
re-use within the school. Paper that has been used 
on one side can be used on the other -side for vari-: 
J, ous .uses including memos or scrap paper. Students 
can set up their own syste)n for gathering the paper 
from classrooms uid othlbr places in the school and 
redistributing it to administrators, teachers and 
stadent's for re-use. ^ . * 

7. An Energy Exhibit . Stude,nts migKt set up an exhibit, 
in the cafeteria wjiich shows knowledge about energy 
and ways in fwiiich students might coifvserve. ^ Thfey 
,could set up, for example^ various wa^s of dbokihg 
h6| dogs in the cafeteria, or some otheiNiidving ex- 
hil)its, so that students could actually try- it out 



themselves . 



^\ Take It Jtome « The class could Initiate an energy 

survey of tips on energy conservation. They could ask 
people. In their scnool and community to share ideas 
with them aboi^t conservation. They could then make a 
bookl,^ of thesrf ideas. They could share the booklet 
with their parents 4nd come up wltli class results In^ 
, energy conservation that were chosen by, families 
wlthliv the^class. • 

• P^qon Power : Students In the class could devise a 
series of posters to be uafed around the school on how 
students could use' their own energy rather than mecha- 
*^nipal forms of energy In trying to conserve electrical 
power and pther sburces. In this way, other student^ 
In the school would be eitposed to knowledge about th^ir 
qfm personal energy. Students. who use their own pejf- 
sonal power Instead of other appliances or machine! ' ^ 
might be given an nward by the students In tlvT class. 



• * 'io. Energy Survey . Students can conduct a survey of 
V ^ people: li\ their class to see who walksv^ rides the 
bus, or comes in a car. They can then determine 
if there are ways that their transportation, can be 
more energy wise (car pools) . They can then extend 
their activit^ies to other classes in vtHe school. 

' U, Energy Facts and Figures. Student^ can -use their 
math>kills in drawing graphs and pharts on posters 
which can be placed around the school. Students 
should collect their own information-and then turn 
it into >appropri ate graphs in colorful displays. ' 

12. Pypss Conference . Students can organize a press^ ^ 
conference on the energy problem for people in' 
^ their school. They can present various dimensions^ 

o^^^the energy problem and debate alternative soiu- \ 
tions. Questions , can come from other members of 
the class and th'e school. Afterwards, students 
should discuss tlie role of the media in the energy 
problem and its solutioi^. ^ ^ 

SchQo.l -Based Activities * * , , 

Schoo;i -wide activities can be based on participation by the entire 
school rather than jMSt students from the class, • Students can ccfbperate 
with other students^ with existing Organizations, with teachers and with 
Administrators and staff regarding possible school activiUes. School ' 
libraries can be the base for many activities, jphis will enhance the 
impact that the students have as well as give ojfiers opportunity to join 

in leading energy conservation efforts. f . 

•« ' ' ■-,"■■> 

Some^ugges tions ^r school-based activities involving other g^roups 
follow. You„may want to try out some 6f these activities or to initiatV 
some of your own. 

*1. An Energy Fair . Students might ,w ant to work with other 
students in science classes., language art^ and practical 
arts classes or others to establish a date for |*an energy 
•fair. Students could provide exhibits7 whether they are" \ 
.technical or social in nature; and prizes could.be 'i;' 
awardc(<l for the best exhibits. ^ / ' / <||J 

2. An EqpWi Audit . Students might join with other ^ 
stud^ts J teachers, administrators^ and staff in the .\f 
school Jxi conduct an energy audit of their energy 
needs. Different groups could be assigned to dlf- I 
fererit parts of the 'school and make an estimate on • v 
what enetgy Is consumed. People then might come up 
with plan? tor pnergy cqps^rvation, ' 

• > 

3. Energy in the. News . Students might wqrk with their 
local newspaper or radio or T.V. station to put on 
an energy show, Tl\ey could make a column or page in 

. ■ . - p-- • . ■ • 





their local newspaper or take a 5 to 10 minute 
V spot on the local radio. ( It would be up to the 
suidonts in the school to write the script for 
the sll»ow ?md design it in the appropriate form 
' for use by school participants and community 
raembeys. • ; . 

4. An Energy Drive . Students migfit^ organize a s^ool- 
wide en9rgy driv^. They might register the. energy 
£hey are saving on a big thermometer in a central 
location in the school. The homeroom representa- 
tives might be appdi^tecl in ^rder to keep track of 
the number of things people in the schoal are doing 

/ to conserve energy. A rough- point system might be 
devised and prizes g*Lven to those who came up with 
^the most ways to conserve energy and actually \^ 
carried them o(it. » ^ \ 

5. Enorgy Tips . \Teachers or students in the schooy ^ 
' conl^ be organized to give students energy tips in' 

homeroom classes. A student organization or com- 
, bined organization might be used in order to pi-o- 
vide th^^ps forj^eaihers to announce, rpiey might 
be pait of regulainlfcomeroom ann^vfticements . . ■ ■> 

6. Using Both Sides . Students mtHht concfuct a drive 
in tne school ;to t^sfiijtwo sides^of a sheet of paper . 
in everythi ng tha t-^k done from administrative woi;k 
through students'^ essai^s and other work. They might; 
organize^checkposts where students, teachers and/or 
eulmini St liters could' show thafthey haveHised both 
sides of the paper and could keep track/of the num- 
ber of timers people did use both side^. Again, 
prizes could be. awarded to those who iJseShBfeth sides 
of thev paper the most ttimes. ^ 

7. Signs . Students could run a corttest on the be^t 
energy tips and ^put signs abound the 'school which 

; would show tips for energy cons^rVjation in the school 
and at homes The winners of the contest would be 
those yi^ .the best tip^ as well as with the best 
- sign. j ' I 

8. Neigl^orhood ConservatKn . Students in the school . 
coul^pick ^ few close neighborhoods\in the commu- 
nity and plan a campaign for edvicatirfe vcommUnity 
members in energ]| conservation. They\^uld then go 

tdoor to door to survey the people in these neighbor- 
Jhqods and td give them tips on energy conservation,, 

9. ' 'Enei'gy .Night . Students might plan one night at 

school where parents and community Ifiembers would 



r * 



r 




littend iK\ energy night, ^udents would demonstrate 
ways in which Energy conservatioSi could be conducted 
iboth inside 4ind dutsidl^ the school and^ork with 
parents and commijnity i^embers on plans. 

# 

Speakers^. A speaker's program could be s^et up.tied 
to regular events in the school. Pfbple could be 
brought in from tlfe community to talk about energy 
use -and energy conseifvation and the role of teachers/ 
f students, administrators and' staff <is wqU as parents 
. . and community memotos in that conservation process. 

- 11. An Energy Club . Some students might want ^ organize 

an energy club in their school. The club cbuld ini- • / 
tiate school-,wide 'activities. It cpuld also be a ' L . 

V * .major Source for energy information for all ^school .' X. 

« participants. Clubs' from other schools could also 

■ ■ . help in organizing community-wide activities. 

* 12. Energy Holidays. Students can list common holidays. ' 

I They can then choose ona and study wl\at people usually 

\ do to use energy ^during the holiday period. / They cap < 

\ . ^ think of ways that people can con^rve energy. They 

can organize an "energy efficient holiday" and give 
" their ideas to other members of their school. ^ 

All of these activities are ways to get direct- involvement by 
students in .energy conservation. The hope here is that they vrill trans- 
fer their knowledge from the classroom into their. everyday lives, and 
* change their habits" of energy cdnsumpt ion. * ^ 



4 

t 



* INTEGRATING MATERIALS INTO YOUR COURSES 

One Of the most important aids/to in«Jtruction in these materials is 
their close integration with standard social studies courses. Unless the • 
lesson can be seen as par^of the general learhing process, students vill 
« probably use^the lessons wid forget them. Lessors have been carefully 

-designed so that thery can be used with American History Courses. How 
. ^ they can most effectively be used is illustrated in the paragraphs .that 

follow and in t1ie chart on the following page. ^ ^ v 
b • ■ f .' ■ ■ ' • ' 

^ "A brief; outline of ^he materials can be foun^^on page 8 of the 

rationale. Basically, there is a cartoon book and^ three chapters of , 
materials to be tied 'directly to what you are teaching. The cartoon book \ 
^ • can be uipd anywhere \ln the' American History course. It cart be used yrith / 

^ or witho* the other/energy materials. Basically, it is an intrtoductipn 

' ' . to energy and energy', conservtction. ■ % 

* " ■ - » ' 

< , ■\ "•' In the American History ^iiaterial the cattoon bpok can be used in aivy 

timeyperiod. Ypu can use the cartoon book and h^vp students compate the 
weAy resources and conservation methods from that time period to the 
t^lmtt when Quantum, was Conserving. Sjtudents can see some root causes for 
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SUqqESTED USES OF ENERGY. MATERIALS 
IN AMERICAN HISTORY COURSES 
(Grade 8*: 1978 Indiana Adaption) 
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Cartoon 



Energy and 



Energy and^the 



Energy and tlt)ie 



I, ' Harcourt, 
Brace, 
Jovanovich: 
^ America: It^ 
People^ and 
Values; 1979 ' 


Chapter 

1 . 

» 


Chapter 

■ ■■ 4 ■ 


» . Chapters 
22-23 


Chtipter 

s 31 - 


r " ' "• 

2. D. C. Heath: . 

We The People; 

1977 , . 


Chapter 
. 1 


1 \ Chapters. 
7 . 3-5 

'* t 


Chapters 
15-16 

J* 


Chapter 
21 

*; 


3. Hol't, 

Rinehkrt and 
Winston: The, 
American Way; 
1979 * 


.Chapter 

' . 2 

— 4- 


Chapters , 

■ ■ • ' 4-6 ' >""' 


Chapter y 
16 % ^. ■ 

# 


» Chkpter 

V ^6 • 


4. Houghton- 
Mifflin: p 
iPreeddm's 

\ Trail; 1979 


Chapter 
1 


Chapters 
3-4 

• 

V 


Chapter 
17 


Chapter 
> ZSi- 

< \: 


5. Laidlaw 
BrbtheTs: 
Two Centuries 
of Progress; 
1977y 


Chaptjejf 


Chalpter 
3 P 

• 


Chapter^ 

10 . 

a;/ . 

f , 


^ Chapters 
29-^0 -/ 

■ • . 


6. Char^l^s E.^ 

Merrill: 

America Is; 

1978 ^ 
- 


Chapter 
1 


Chapters 
3-4 


Chapters 
15-16 


sChapter 
23 

1 


7. Rand Mc^ally: 
The Free and 
The Brave; 
1977 ' , * 

■■■ » — . . . 


Chapter 
1 


Chapters 
4-6 


Chapters 

16-17 

■ . 

i . • ■ 


Chapter 

29 " 
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problems in energy conservation and the consequences etf over consumption 
in'energy use. Tlie cartoon book is flexible enough tpat it can be used 
^s an initial set of- Lessons in energW^ilh ariy particular periQd of 
American History, ^^:\ • ^ 

* In Americah History glasses the Am^ History energy materials 

can be used. They are divided into time periods. The first chapter is 
on the Colonial Period. The second} is on the Industrial Revx)lution. 
•The th>rd covArs the Post-World War 11 Period. It would proDably be 
useful to teach eaQKjfc these chaptcrrvs wHen you are studying each of, . 
these tirtie periods. , 

The chart on the .preceding p^ge shows the specific texts that have 
been adopted in the State of Indiana and the place where the ^authors * 
think you could use energy materials if you would so choose. You, how- 
ever, ^are the best jhd^e. There is a close integration between the text- 
book topics covered on^the page^ indicated and the types of ^lessons that 
we have designed for the energy rtaterials. ' ^ 

• * * « 

/ ' , " INTGRDISCIPIJNARY ACTIVITinS ^ ^ 

Interdisciplijiary activitie.n are an important part of this program. 
The program has a. social studies base, biCt you "fcan see 'tliat adaptation 
Ipsson^, have been presented in each chapter of the lesson plans so that 
social *studies teachers might work with science, language arts ai^d prac- 
tical a1:ts teachers in doijig the lessons. These ^reas were ^chosen as 
examples for coopej^tion. Interdisciplinary activities can and should 
include math, fine arts, health and other areas ^ The activities here 
provide a base for wclrk in many areas , This is important because stu- 
dents' knowledge and participation habits can be reinforced in other 
classes that they ar6 takinj;. 

In this section, we will talk about some strategies for utilizing 
the adaptations aiid dbinp/ interdisciplinary activities. Basically, the 
adaptations axe designed to fit the major concepts or ideas in each chap- 
ter of the materifjl.. The adaptations are rough outlines o^f activiti^ 
that might be done in .other^ classes to amplify *nd reinforce what is 
being done in socif^l studies classes. 

^ The adaptations can be used in a variety of ways.' You can work with 
a science, language arts or practical arts teacher' in doing independent 
lessons which are interrelated^ You might do the main lessoli in the ^ 
energy activities. The" scien^ teacher might be doing the science adapta 
'tion. This would reinforce students' knowledge. On the other hand, yoa 
might decide to team teach the material so that students could work to- 
gether and each student was getting both social studies and sciencef ^ 
information. ^ • ' f 

. All of these types <?f activities ate not dually part of the normal 
tontine in- middle/ junior high schools. They ma^be difficult to initiate 
because of lack of .^ime, the problems of group worH, and the norms of the 
school. ^ It may be useful to begin work with one other teacher and then 



expand ybur work graduiiUy and naturally ov^r a 'period of years. In this 
way, 'Interdisciplinary activities cotild gradually becomiB pa^t of the 
everyday life of ypur school. j| . ' 

The Ideas for intetdisciplinary .activities included here all involVe ^ 
one common element— group work. As fe all know, group work (2 or more \ 
people) is nbt easy; most groups faifl. Below are some tips that may be 
useful for^s^tarting a.group and fom carrying out activities. ^ ' 

i ' ' ^ ' ■ • • • • ■ ■ 

Starting a Group a ^ . , 

1. Begin with someone you Vnow well^ ^ * 

Find someone who has persoi^al or subject matter 
resourc<)s that 'will easily help you iti your 

common task. » 

. - ' ' ' •* z . * 

3.. Find a common tirte before or after school or - ^ 
during a prep period to meet. 

-^4, Make the initial meetings short, 15 to. 30 minutes.^ 

5. Find a common goal that is concrete and workable as 
early as possible. . * 

A. ■ ' » , 

Carrying Out Group Activities 

1. Specify your task(s) as clearly as possible. , 

2. Match tasks with people carefully. .'^ 

3. Make a reasonable, flexible schedule for work. 



4. Design a way to get feedback as you carry out 
activities. x » 

5, Design a way of evaluating work so tlvat you can * 
determine your successes/failures. ^ 

■ . ' , . 

Basically, we^will talk about four ways of carrying out interdlsclpXinai^y 
activities here. The first way is to work with one other teacher in planning, 
independent lessons that will reinforce' each other. The second way is to 
use school-based activities that invo]^ve a group of teachers and students, 
the third way Is to meet with a group of teachers to plan coordinated lessons 
on se>^eral subjects. This fourth way is to tetun teach the materials across 
a variety of subject ihreas. Each of the^ ways of carrying out the interdis- 
ciplinary a&tlvlties will be explained below and a case in which it has beein 
succe^ssfUliy accomplished will be described, ^ ^ 

Working With One Other teacher 

As a social studies teacher** you hiiVe l(|[^rtant knowledge teo bring 
to students about energy educMion. HoweveYTothct *»*ve 
knowledge from their own su^je^ that is relevant. If you decide to 
Work with another teacher, At » tiest tp pick one who has resources, 

.1 ; :,'2to ■ : . , • , 
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such as a person who has s/een a solat 
energy system,, which will help you. 
A science teacher, for example, might . 
know a lot about energy r%|5ources 
that yflu do not know I You might be 
studying the Colonial Period and the ^ 
two of you might together develop ac- 
tivities that would Include the social 
studies aspects qf energy resources in 
Colonial Amerilfca and the science as- 
pects X)f enejrgy resources in ^^9X 
period. You might also see if there 
are teachers who have actually visited 
some of the places iT\ the United States 
that you will be talking about. 

. ' . * ' 

Here are some examples of 
activities that you might do with one 
other teacher: 



Matching Coursework . 
Topics can be identifi ed 
that can be taught simul- 
taneously in different 
subject areas. For exam- 
ple, a math teacher might 
use energy data fvor graphs 
while- a Social studies 
teacher was teaching about 
an area of the world using 
„that diata. Matching topics 
can be done with any lesson 
in this ma,terial through 
use of the. adapt at ions or 
your own ideas. 



i 



2 . Classroom Conservation . 
Joint efforts to conserve 
^ energy can be undertaken in ' 
two or more classrooms. 
Teachers can share ideas. 
Studen-ts can plan to con- 
serve lighting, heat, paper 
use, plastics use, etc. 
They c^n implement their 
. plans and discuss how their 
activities vary depending 
on the particular classroom 
in which they are working. > 

3,. ' Field Trip . You can 
^-jointly plan a field trip 
to a local solar or nuclear 



/ .energy site, .or to another organization wotking. 
* Jfith energy, such as a local utility. For exam- 
V V* pie, both the science and social studies aspects 
9 of energy could be seen by a field trip to a local 

power^ stat^ion arranged by a social studies and 
science teacher. 

4. Medj.a Review , Joint planning of the use of T.V. 
. programs or radio programs for teaching about 

energy can be carried out. Tyefachers can assign 
media programs and jointly' pljan questions and 
' activities based on both the jspbstecnce of the pro- 
grams and the role of th^ med\a in the energy 
question. ,., 

5. Inapxrvlce Activity. Teachers cani jointly plan 
Inservlce activities that" will rexnf oifts«' their 

, knowledge about energy. You can use the energy 

topic as a way of working with other teachers, to ' ' - 
plan possible interdisciplinary activities during^ 
> the in-service meeting. You can jointly present c, 
the work you have done with one other teacher as r 
a way of encouraging more^ cooperation with other 
teachers. ' 

School -wide 'Activities . . 

Another way you can proi||iote interdisciplinary activities is to 
initiate one of the school-based activities lisn^ed in th^ previous ^ 
section or to do one of your own. The. basic idea here is to put to- 
gether a plan for school-wide activities that includes a wide variety 
of sub;jects and interaction of students and teachers. 

> . " ' • •■ • \ 

One school-wide activity that has been especially popular is the 
use. of energy fairs to creatjp' interest in energy problems. In one school 
an energy fair was developed by the social' studies teacher in conjunction 
with science, language arts, practical arts, foreign language, .physical 
education and other teachers. The fair lasted an entircf day and prizes 
were Awarded iFor the best exhi!>its. After the fair was completed the 
social studies teacher and the practical arts teacher continued their 
work together in developing lessons on energy education. The practical 
arts teacher /included many different energy lessons in his practical arts 
classes. . "fho social .Studies teacher ' incorporated some of the ideas about 
appliances aijid dther machines into his social studies lessons. The suc- 
cess of the school-wide event stimulated other teachers to work together 
in drder to bring energy education into their classrooms. 

• '•■ ^ ■ . . 

Hefe are some other vfays in which school-wide activities can form 
a base for interdisciplinary cooperation: ^ t 

), 

. 1. Speakers*' Bureau. Teachers .can work*-together to form 
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a speaker^ * bureau for possible^es^ speakjprs on a.^ 
wyie variety of topics in many subj/ct areas, pie 
speakers can appetir in assemblies, sets of classes 



> 



22 * ) • 



or single classrooms. In this way, teachers could 
worK together to promote energy awareness and 
information school-wide. ' . 

■■)' ■ ^ ' 

2. Homeroom Activities . A group of teachers from each . 

subject area can plan announcements and short acti- \ 
vities <:entered on energy information $nd action. 
Theie ideas can be |circ^lated tg all teachers so 
that anyone in the school cttn participate. A weekly 
energy bulletin could provide news and activities , 
' for an entire week. > 

3. Library Energy Resources . Teachers can work with 
their school librarian J:o set ujp a section of the 
library devoted to energy information. Many sub- 
ject areas could be covered. Displays could be 

.designed by students on various energy topics. In 
this way, teiachers and students from many classes 
^could find energy-related material i^n a single place 
i in the library. , 

. . «^ 

4. Classroom Cofiservation . Five classrooms could be 
choseh in the school for a study of energy conser- 
vation methods. Students using the classrooms could ^ , 
make suggestions for conservation from Jthe subject 

^ th6y study while in the room. • Teachers could 'then 
compile a list 'of suggestions for school -wide use. 

5. Inserylce Activities. A school-wide Inservlce day^ 
could be devoted to energy education. Teachers 
could discuiss information and activities that coi^ld 
be^carrlld put school-wide in irder to get more 
information anil conservation^ activities into the 
everyday life, of their &chool. 

Group Meetings ' . 

Another way to initiate interdisciplinary activity is to, work with^ 
a group of teachers from different disciplines.^ One successful example 
of this type of work could have been initiated by a social studies teacher 
who was workii^ on' ll^ssons in American Histoyy. The social studies teacher 
had three lessons on energy in Colonial America. He worked together with 
a group of teachers including science. and lartguage arts teachers. They 
used thfj adaptation lessons for the chapto^ and created jthree lessons in ^ 
eacK of the othet subjectj^areas tied to Jthe ideas of energy resources, 
conservation and interdependence. The gWup met once' a week after school > 
for a half hour over a' period of time, and used the lessonis and gave each 
other feedback on the successes and failures of the units. Throughout a J 
two«-month, period t^jteaqhers enjoyed interact inj}: together jind constructing 
si^cessfui lessons roat teihforced students' knowledge and participation r 
in energy conservation. The success of the effSrt was marked by their 
continuation of their planr^ing group for lessons in^the following semester. 



Here aria some other ideas ,that an ongoing group of teachers might 
wish to undertake: / 

" !• An Energy <:iub , v A group of teachers might want 
to form a teacher energy club. The club coU'ld 
meet at school^ or more informally outside of 
school. Its purpose could be to plan individual, 
clasps room or school -Vide activities related to 
inqreasihg awareness, knowledge or participation 
in energy Conservation. 
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2. Energy Semtnai^f»^ ^ group of 'teachers might plan 
a series of seminars that could offered after 
school or in the evening on energy topics. The)j 
could speak themselves or bring in outside speakers. 
The seminars could be for students or others in the 
school. They could also be .opened to the community. 

3. Energy News. A group of teachers from various 
subject areas could agree to, write a section of the 
School newspaper, or ^eir own bulletin, on energy 
issues. They could feed this information on regu- 
larly to homerooms, local media, and other sources. 

V, 4. Energy. Lunches , *A group of teachers could work with 
cafeteria staff to plan an energy efficient lunch, 
Ifi good weather, it might be a picnic outside with 
sqj^ar hot dog cobkers made by the students. OtK*r- 
wiise, signs could be posted in the cafeteria linei 
showing the calorie value of foods and the energy 
used to produce them. People could be asked to be 
as energy efficient as possible, write their meals 
on cards with calories and kilowatts; and prizes 
could be awarded for the people with the most energy 
efficient lunches. 

^ 5 . Inservlce ActivjLties , A group of teachers could 

arrange a section of an* in-service day as a kind of 
energy fair which would inform and involve other 
teachers in energy conservation. Active involvement 
would be stressed, and some exhibits might then' be 
transferred into clilssrooms or other parts of the 
school building. ^ 

Team Teaching 

It is possible that you would want to work with other Jteachers in 
pairs and combine your students in order to team teach energy lessons. 
The lessons can be combined with more material from the adaptations in 
science, language arts or practical arts as well as other subjects. In 
this way, you would be assured that the same students would be getting 
the reinforcement material. 



ERIC \ 



24 



Several segments of the energy materials can he team tapght by « 
science and social studies teachers. A social studies teacher worked 
withda science teacher in teaqjiiing some lessotis on the Post -War Period. 
The science teacher contributed several science experiments that showed 
increases in consumption due to mass use of *appUances. or automobiles. 
The social studies teacher planned to talk about lifestyle differences. 
The teachers met before the beginning of the unit during their prep 
time and planned specific segments of their instruction that were team 
taught acrqss the clfisses. They then initiated} Specific days on which 
the team teaching effort would^take place. Students enjoyed the team 
^teaching. So did the teachers' themselves. 

Other activities that can set a base for team \teachihg include: 

1. Energy Plays . Students from two c 1 as siBs\ might 
' work on an eneargy play which could be performed 

' before, both groups together. Teachers could lead 
the discussion regarding the play. Spin-offs 
could Be di^veloped in several subject areai 

2. I^nergy Films. Classes c«(n be combined to viiew 
several of the excellent films on energy issties. 
Some of these films are indl^pced in the resource 
bibliography contained in these materials. 
Teachers can jointly' di setts s the film and use it 

* ■ as *a base for their team teaching effort. 

3^ Entfrgy Panels . . A panel , of energy expert s--studei;its, 
teachers, community members- -could be organized 
to speak to several classes of students. Teacheri 
.could combine classes to ^xeparp questions for 
the panel. They could also debrief the students 
/ after the panejl. , ^ 

4. Energy Debates > ^^Ceachers could organize debiites 
across two classes of students. One-side debates 
V could be planned by each clasjs. Representatives 
from each class would be chosen • Winners Would be 
" dete]^ined by an objective panel chosen from the 
combined classes. * ^ 

gy Si mulationi. 
combined 

could work' together to design their own simulation, 
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A simulation could be run using 
classes of students. Students and teachers 



or a «fimulation listed in the resource bibliography 
^ cooldjie modified. Teachers ^could then 3ointly 

' debrief the simulation to evaluate student experiences. 

These 0te four waysHhat interdisciplinary cooperation can be promcked 
in these ener^jy education Wterials. It is important for reinforcement. \ 
It is alsb importa,nt for teachers to get together and enjoy sharing ideas\ 
and planning cooperative activities. Their impact can gb far beyond a 
, single activity. 



Anvil:'' An iron 
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block on which metal isjshaped. 



Arainco ; Arabian American Oil Company. , . 

Appropriate Technology : Machines and methods that best suit a goal, 
e.g., they are not inefficient. • 

Benefit : | Anything 'contributing to an improvement in '^condltiort; V, 
advantage; help* 

' ^ • . .. . • ■ . ' ■ ^ ' - . 

Body Power : Terminology used tp define human energy. /* , ^ 

Cartel : , An<,associ'ation of business firms or nations establishing a 
fixed price for a commonly sold good or resource. 

Charcoal : Wopd partially burned in a kiln from which air is 
excluded. v \ ' 

■ - ' . : \ 

Coal : A solid fuel, mostly carbon, formed from the fossils of plants 
living hundreds of millions of years ago./ 

Community : A part of a city where people live and act together in 
doing things. . ' . 

. 1 . 

Competitor :' A person who competes, a human rival. 

Compyproise : An agreement in which everyone gets part of what ho/she wants 
but ^»*Maily not all. n ^ 

" . ■ ■ ■ 

Consensus Rule ; Everyone must agree in order for a; decision to be made. 

Conservation : The wise use of resources.) 

Consumer Goodfe : Products that people buy. 

. C onsumption : The use of any resburce. 

Cost : The amount df money, time, effort, etc. required to, achieve an 

Crude Oi^l: Liquid fuel formed from the remains of animals and plants. 
Dependence : Something on which one relies and needs. ' 
Developmen t: Growth or advancement. 
Demand: The desire for a good. 



Desalination : The process of taking salt out of sea water. 

Energy ; The ability to heat, light"and/or move things. 

Energy Actor ; A perjion taking action on an energy problem. 

Energy Alternatives : Various substitutes for existing energy sources 

Energy Consumer ;^ A person who uses energy or^ energy products . 

^ Energy Disposer : A person who dTiscards lised energy or energy products. 

Energy Interdependence ; People and groups around the world needing to 
Exchange energy sources and produces . . v . 

Energy Product ; . Anything that is "made ffom an energy source and which, 
requires, energy for its production. * a* , ^ 

Energy Resources ; Those resources that are' drawn 'upon f^r energy use. 

Energy Shopper : A person who buys or sells energy or energy products. 

Energy Sources : The supplies from which we receive energy. 

Energy Transfer : A process in which one system supplies another system 
with energy. ^ 

Environment : Something that exists in the surroundings. 

Exports : Shipping goods out of one*^s own country. 

Food: The raw materials used by" plants^ animals and humans f pi) nourishment . 

■ Vi 

Fossil Fuels : Fuels derived from the fossil remains of organic\)|iterials 
and includes resources such as oil, natural gas and coal. 

Geothermal Energy : Energy produced by water flovAng over hot*^ rocks deep 
within earth *s crust. ^ 

Grist Mills : A g,rain mill used foi* grinding wheat or corn into flour 
and meal , ' ^ f 

Heat : A form of energy in motion that flows from one body to pother 
because of a temperature difference between them. 

Heritage : Tradition, sometliing transmitted or passed down from people 
living previous ly • 

Human Energy ; The energy produced by a person ^s body, 
Hydroelectrical Power ♦ Energy produced by falling water. See Hydropower, 
^ Hydropower ; The energy in stored or movtfig water* 

\ ■ . 
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Immigration ; The lirocess of people coming' into a co>lntry for the 
purpose of taking up permanent residence. 

Import ^, Goods coming-in from a)r»<nher country. , • 

Industrial- Revolution : The period of rapid growth and change brou^t • 

aboutlby new inventions, a cheap ^abor supply and th* use of enei^y/ * 

•( for producing goods. ' ' ' \. • 

* " . 'A . . 

Inflation: An increase in the Amount of money in circulation resulting 

in a fall in its value and a ris/ in prices. 

I nhibiting Factors : To dis^urage frpm being able to do something. . 

J l A^clependence : People,^sharing goods, needs, or affecting one 
another in some way . , / . . 

Irri^aticM^ r To supply "Cater to land by means of pitches, channels 
■ or sprinkJ^rs. 

Islam : The Muslim religion in which the supreme figure is Allah a^a ?he 
puef Prophet and founder is Mohammed. 

. .Judaism: Tlie Jewish 'religion b^sed on the laws and teachings of the 
J Holy Scripture and the Talmud. 

Kilowatt: A kilowatt is a unit by which electricity is measured. 

' , ' . ■ . ■ \ ■ ' 

Labpr Supply : Having people available tliat can" work in the business 

or industry. " , 

Land Refprmf Making more *1 and available for farming. 

— 1« 

Lending Institutions : Banks and other establishments that iare in the , 
business of lending people the money to start a business and obtain ^ 
the necessary equipment . • 

Lifestyles : The way people live. . . 

\ Majority Rule : Fifty percent (50%) plus one person .must agree in order 
* for a decision td«lMLmade. ^ / . , 



Miles Per Gallon :. The number of miles that a car can drive on a gallon 
of gas. . f 

Motivati(^n : Something, such as- a nfted or de5ire> th^t cause a person 
or people to'atit. ^ 

^ Muscle Powpr; The energy produced from hyrtlans or animals. 
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lim: Someone^wh^ believes in the relijjion of Islam. 
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Natural Gas ; A gaseous fuel formed from the fossils of ancient plants 
and animals^. ' • 



Nonrenewable Resource ; A resource that can only be used- once because 
more cannot be found or maxie. 

tJuclear Energy ; Energy contained within the nucleus ^of the atom 
thaf can be released by nuclear fission or nuclear fusion. 

One-person Rule ; One person can make, a decision for a group." 

OPEC : organization of Petroleum Exporting Cotintries. ^ 

Pjtddle. Wheel : A' wheel placed ili water when turfdd, causes movement. 

Perspective : A specific point of Jiriew |n uriderstandii|£ Or ju^ing | 
things or^ events . . o 



Petroleum: An oily, flammable liquid when cefined yields fuel oil, 



kerosene, gasoUne, etc. 

Pig Iron ; The product obtained from the gielting of bog iron. 



Plurality Rule : A majority need not agree, but support must be given 
that is greater than that obtained by the^ opposition . 

Priorities : Things that receiv| immediate attention. 

Promo tingNactors : Those thinj^ that contribute to the growth of 
in4ustry, to help bring an enterprise into being. 

( . 
Prophet : A religious teacher. ' 

Recycling : To reuse a firoduct through reprocessing or determining a 
new use, i.e., rolled newspapers for fire fogs. 

Redlstribjjtion : To give out again or in -a different way. 

Renewable Resource : A resource that can be used again and again, such 
as solar, tidal or wind energy. ^ 



Self-reliance : Depemiing on oneself. 
Sisal : A plant grown in Africa used ^ornj^ki- 

Slag : The refuse (leftover) substah^^ from the melting^of metals, 

Solar Energy : Produced by or coming from the sun. ^ 

Standard of Living : The way people live and whether their needs are met. 

Subsistence Farming :' Type of farming where only enough crops are raised 
Jo feed one's own family. ' .. 

Sub-Saharan Africa ; Those countries in Africa that are located south of 
the Sahara Desert. 
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Supplemental Heating System : A back«'up system for heating, suph as ^ 
a woo4 stove, " 

Supp-Iy ! The amount of a product available for purchase at a givten price. 
Tariffs : Taxes on goods coining into a country. 

Technology ; The system by which a society provide? its members with 
those things heeded or desired* ■) ' \' 

Tradition : A long^established custom ojr pimctice that has the effect 
of an unwritten law* V , 

- Transcontinental : Travel across an entire continent/ 

Transformation ; The change in form or appearance from source to 
a product. ^ * * 



Wind Power : Energy produced by the wind, •* 

"■ ...J 
Wood Energy : Energy produced by burning wood. 
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ANNOTATED BIBLIOGRAPHY . 

BOOKS ^ ■ . . ^ Y' 

Cottrell, Frederick' W. Energy and Society; The Relation Between Energy . 
Social Change, and Econoiaic Development . McGraw, 19SS,, ^30 pages', 
$15,00. I 



Survey which examines the use of energy in low and 
V high energy societies, ^ 



Halacy, D. S., J^r. Wind, Sun, and Water: Our Energy Alternatives . 
, Harper, 1977, 192 pages, $9.95. ■ . 

Easily read.« The renewable resources of geothermal,^ 
water, tidal, sea thermal energy, wind^ biofuels, and 
solar energy are presented -for consideration. 

^ '■ 

Hammond, Allen L., William D. Metz, and Thomas H. Maugh II. lEnergy and 
the Future . American Association for the Advancement of Science: 
Washington, Dk,C., 1973, 184 pages, $3.95. | 

Gives an introduction tp each of the present and 
possible future energy sources. It also covers .eiqji»rgy 
conservation and energy policy. 

MichiganvUnited Conservation Clubs. Energy .^ P. q. Box 50235, Lansing, 
Michigan 48909. . ' , '« 

Provides information on the nature of dnergy, *^ 
sources and uses of energy and conservation. Thbre \ 
are also some work sheets and« ideas for helping, others 
learn more abbut energy.^ 



National Wilrdlife Federation. Energy . 1412 Sixteenth Street N.W., 
Washington, D.C. 20036. 

A gQod eighr-page overview of energy supplies,*^ 
demands, types of sources and alternatives. " ^ 

CURRICULUM MATERIALS . . . ♦ • * 

_ . . . i^v- 

Bureau of Secondary and Elementary Education. Environmental Education, 

Energy - Society . (Grades 4-12) DHBW/OE, Washington, D.C. 200D9. 
1 3. SO. . ^ , 

Numerous student learning activities for various gfade 
levels based on behavioral objectives. Bach provides the pur- . 
pose, suitable level, related subjects and methods along with 
• resource list. , 
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Coon, Herb«jrt L. M^chele Y. Alexander.' Energy Activities for the ^ 

€l>8SrooMi " 1976 . ERIC Center for Science, Mathematics and , 

Environmental Education, College of Education, The Ohio State 

University, 1200 Chambers Road, Third Floor, Columbus, Ohio 

4321Z. 1976. : ' 

Resource booklet of energy teaching activities 
' : divided into grade levels: K-3; 4-6;^ 7-9; 10-12. , 

Crouch, William J. Energy Puzzles . Hayes Schopl Publishing Company. 
Inc., Wilktnsbvfg. Pennsylvania. ' 1975, 18 pages, $2.50. 

^ighteoT^ spirit duplicating masters about energy sources. 
Good Basic information. 

». ^ . ^ ■ ■ ' ^ . 

Curry, WendelT, et. al. Energy Crisis Teaching Resources . Oregon 
Board of Education, Salem, Oregon ,.1973 , 59 pages, (ED 085 316) 

Many very useful activities to be used in stressing 
individuar responsibility towards energy cr,isis problems. 



Department of Energy, technical Information* Center. The Energy Chal lenge . 

(Gradiss 5-8) P. 0. Box 62, Oak Ridge, Tennessee jf7820. 1976, 
— No charge. 

Twenty- four duplicating masters of stodent activities 
about en^gy in the pas t7~ present and futups/^ Teaching 
guide included with these six energy units. 

% 

Division of Science Education. Environmental Education; Strategies for 
>, Wis^ Use of EVergy . North Carolina Department of Public Instruction, 
Raleigh, North \Catolina. 2761 1 , c. 1974 . 

Designed forsiise. at all grade levels, therefore activities i 
are grouped K-3, 4^6, 7-12. An ai^jindix contains charts, 
glossary, bibliography, checklists. 

Pnergy^and Conservation Education; Activities for the Classroom . 
- (Grades 6-8). Energy and Main's Environment ^ 0224 S.W. Hamilton , 
Suite 301, Portland, Oregon ^01. 1977, |25.00. 

This is a comprehimsive mlti-disoiplinary publication 
^In t looseleaf binder with 58 spe(;ific activities each organi;eed 
•round the headings of title, ^conc^t, objective, .time, subject 
•matter, area, grade, implemeirtation\nd materials.' i 



Environmental Education Project. Energy . ESEA Title III, Section 306 
Topeka Public gand Parochial Schools, 1601 Van Buren, Topeka, .Kansas 

66612. (ED 093 649) ^ . ' 

Objectives are listed along with activities that n%et 
the stated objectives'. Teachers select only those appropriate 
to the objectives for their, students. [ 

• ' ■ • A - ,■ ^' ' 

Fowler, John W., Energy - Environment Source Book . National Science Teachers 
Association, 1742 Connectic^ut Avenue N.W.,^ Washington, D.C' 20009. 1975 

Designed for teachers who \#ish to incorporate a study \ 
of energy into their teaching. It is divided into two volumes 
p&ch with liiany charts, tables and figures. \ 

Materials Distribution, Center for Teaching International Relations. 

Teaching Abopt Energy AwarefiessL ^ 3 3 Activities . University \ 
Denver, Colorado 80208. 1978, 179 ||Sages, ^7.95. / 

Most lessons include an -introduction, objective, 
grade level, time and materials needed, procedures 
and student materials. . Soiiie .good ideas, for short 

lessons. » - 

Minnesota Department of Education. EnergyActivities for Jijnior High Social 
Studies. 640 Capitol Square Buildini^ 550 Cedar Street, St. Paul, ~~ 
' Minnesota 55101. 1977, No charge. 



Seven well-done activities that can be easily simplified 
for use in upper elempntary plas^ses. Especially good fpr 
value clarification in relation to energy use. ^ 

A' • 

Smith, Stephen M. ,^di1>or . Energy - Environment Mini-Unit Guide, • 
'National Science TeiUchers Association, Washington^ D.C. 
(ED lll&6fe4) ^ * ^ - ^ 

Maft»rials designed to stimulate decision making in young 
childreiPand to make teaching more interdisciplinary. It is 
filled with many activities and guidelines. « ^ ' 



Superintendent of Documents* Energy Conservation; Understanding and 
Activities for Young People . U.^. Government Printing Office, 
Washington, D.C. 2o4ft2. Stock #041-018-00091-7. 1975, 
. 20jBifesi $.85. . 

This is a bookler that provides brief background inforaation 
followed by suggestions for activities and projects that can be , 
adapted for teacl^r use. The topi^ are What Is Energy, Energy 
. . Conservation, a^d^Uses of Energy. 
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pepartaenf iif Energy - The following are interdisciplinary 
student/teacher materials in energy available through the U.S. 
Departdient of Energy, P. 0. Box 62, Oak Ridge, Tennessee 37830, 
^ No charge. - ^ • 

Bringing Energy to the' Peoplet Washington, D.C. and Ghana . 
. Grades 6-7. . 1^78, 63 pages. ;■ ■ •■ 

Pour lessons th^t are primarily oriented toward ^ 
social studies, The climate, location, ener^r depen- ' 
dency and services of two ' countries are compared. 
Emphasis on nap- and chart-reading skills, 

■ . ' ■' . ' ■•/ 

Energy Conservation; Understanding and Activities for Young 
\ "peoj^fe . Grades 7-9. ^975, 2() pages. "^^ , . • ~. . ~ ^ , 

This jinit discusses the meaniJig of energy, its ^ 
sourcflfs and limitations » and suggests conse]<vation activities. 

Efiergy. Engines and the Industrial Revolution . Grades. 8-9. 

1977, 82 pages. ' 7, ■ ^ V 

I This unit focuses on the ^eri^od of 1700-1860 In the 

' United States. The contribution"' 6f engines to the 
Industrial Revolution is described; i,^ 

Energy History of the United States . Grades 7r 8. 1978, 117 pages. 

This unit charts the grbwth of American energy use 
and traces the history of the major s<purces of energy 
< . ' ^ (coal, wood and oil) in the United Stjates. 

* ' ' .. ' ' ' - . , . ^ 

Mathematics in Energy . Grades 8-9. 1978, 64 pages s 

..■if • . ■ • 

. f This unit is designed ta infpse «nei^gy concepts 

into math. It deals with conversions, various statistics 
and the nanipulation'' of energy units, such, as BTU's, 
^ watts and calories. 

Organizing School Energy Contests . 

Helpful brochure encouraging the formation of 
school energy contests. Guidlines ai^ given as to ' 
the O^cesses involved* ' 

Tipss/oT Energy Savers . ' 

Helpful booklet filled with many useful aiid * ** 
simple'Ui^Jvtb save energj^ Designed for individuals 
and famlHes, but also cofftains a teaching guide for 
teachers to^ help students bring these tips to the 
concern of the ftfttH?y»> - ,< 



Tr>n8poTUtlon >nd the City , grades 8-9. 1979,( 46 pages. 

^ ^ This unit discusses the i«pact t^e automobile - 

— ♦ has had on small towns and how dt influenced the 

growth of big cities, such as Los ^gkfes. , 

Amron Nowak- Association for Department of Energy. "Runrylng on Empty - 
The Fuel Economy ehatlenge.'' 27 min,, color, 1978. . • 

Thia fil^ deals with the automobile and ways to conserve^ 
energy. 

. . « • ■ ■ ■ 

■ '■ » - 

Department of Energy,, Office of Public Affairs, ^challenge of the Future." 
' 29miif., color, 1978. v. 

.rtis film deals with' the options that face the United 
Stateiy A variety of different resources and the laboratories^ 
where 'they are being studied are examined. 

'*>.'. ' ■ - ' ' ' ■ 

Hugh WhiWngton fbr Department of Energy. "Energy - The American 
Experi«ice." 28 1/2 min., color, 1978. 

Thi^ film deals with energyfrom a historical perspective 
over the last 200 years. New resource* are also discussed. 

' ■ / • 

V 

"Owen Murphy Production. "Consirvatlon - Investing In Tomorrow." 
6:25 min., color, 1978. * , 

^ This film deals with some of the ways we can conserve energy. 

Owen Murphy Production. "Transportation - The Way Ahead." 7:45 min., 
color, 19777 , . ^ 

This film deals with America's dependence on the automobile 
' • and the future-. • " . 

USDA Motion Picture Service for BRDA * U.S. Department of Agriculture t ARS 
"Sun Power for Farms." 12:23 min., color » 1977. 



This tilm deAls with solar energy and its potential. It 
dofils with various solar energy projects around the United States. 



. , ' . . TIJACHER'S GUIDE ' 

^ THE CARTOON BOOK ' 

Intrp^uctfj-on v , * / 

The purpose of the cartoon book is to introduce the objectives of th^s 
middle grades segment of the Energy Education Curriculum Project. ^ It is 
through the use of the cartoon book that students wild acquire the main 
ideas that are further developed in the other three units. 

The use of a cartoon book format as an Instructional tool Is not new 
to education. Teachers have been using' visual deplctlohSi especially poli- 
tieal cartoons 9 to teach concepts for many yeats^ Aa developers interested 
in motivating students to learn more about erfergj^, we feel that a cartoon 
book can help meet this objective. U is designif& to be entertaining but at 
the same time encourage intellectual thought ^jnd discudliion. We also feel 
that the cartoon book can facilitate student alitivitiy in the/ cla^s room, 
school and coiwnunity . ^ ■ ^ \ ^ ( • 

Althouglf the story. takes pldce on another planet, the parallels to 
our own are oJ)Vious. We encourage you to help your students see the connec- 
tions aa well as make applications to their own lives. 

Th^.car^joon book introduces three basic objectives. They are: 1) know- 
ledge, 2) participation and 3) imagination. * 

, 1) ' Knowledge ' ' ' 

The knowledge objectives include thlfee conc€|pts related to energy. 

They are: 

' ■ ■ » . *• ■ , ' 

y a)' Interdependence 

b) Energy Resources , . 

\ c) Conservation ■> ' „. 

a) Interdepeifdence is the idea that people and events affect our 
lives. How we live, what we think, and what we do is relTated 
to "how other people live, how other people think and what other 
people do. Interdependence is also mutual need. We need Other 
people and their resources. We need energy resources as well 
as, the resources of* our schools, homes, communities, -bur nation 
and our world. J \ 

\ 

b) * "Energy resources" is defined as any sources from which we re- 

ceive energy. There are man-made resources, human resources, 
and natural resources (all of which aye related to energy re- 
. sourceR.) Not everyone has access to the sAme resources and 
they are used and developed in different ways, 

,c) Conservati9n 16 the wise use of resources. Using less of an 
energy resource is one\way to conserVe. The efficient use of 
energy resources is another way, 
» / 

■ ■ - .^ ' i Z ' ^ 



2) Participation > 
Th^ participation objectives focus on decision making skills. 
Throughout the cartoon book characters are seen participating in 

*. the process, bf individual as well as group. decision-making. 

3) Imagination ' 

The imagination objectives encourage students to create and expand 
their thlnking^about energy, its use and alternative possibilities. 

The Story 

The story takes place on a fictitious planet called "Quantum", The 
basic theme of the story is what happens when the production and distribu- 
tiotiiipf energy resources on the planet are halted. Because of this> people 
adapt their behavioy to conserve energy, this situation proves to be a 
learning experience for all and one to which we. can relate. 



The storf opens with a view of *the pl\net. Quant^um if.s much like Eai^th , 
in that many people are overconsumlng energy. This overconsumptlon is causing 
problems for there is concern about unequal distribution and the diminishing 
availability of energy.' ^ 

To deal with this situation the people of Quantum have elected represen- 
tatives to make energy decisions that ,will affect everyone'. There exists a 
satellite called the, "Interdependence" wltlch orbits Quantum and serves to re- 
gulate the production^ use and distributibn of energy resources. The satel- 
lite is computerized and without it, large-scale energy use would be impossi- 
ble. 

The elected energy specialists who control the Interdependence"* are intro*^ 
duced. Their title is QuESt which stands for Quantum Energy Saving Team. 
Their Job is to set energy use and distribution priorities for the coming de- 
""cade. The members of the QugST are: 

A ^ 

1) "^Jpga Watts" — This character is a scientist with great energy 
expertise. ^ ^ 

2) "Dr. Drat^' This character is alienated and angry because of , 
the way energy is currently ^^being used and distributed. 

3) "Omni" — This character is the imaginer. Through Omni we can 
exjjHLore different ways to view energy and alternative conser- 
vation strategies. 

4) "Dyad" — This character is our decision-maker and ^jompromiser . 
^ Dyad helps us to see the process of gathering evidence i con-r. ^ , 

siderii\g alternatives and f acilltat;ing bargaining and coii\pro- 
^ miae. f 

^ 5) "Zoic" — This character represents environmental and conser- 

vation concerns. . * 

6) "The Incredible BulkV This character represents overconsump- 
tlon.^ 

We see them meeting aboard the Interdependence. They realize that they 
are wasting energy by traveling to the Interdependence! every ' t^ig^e they wish 
to meet. They decide tojgo to a system of meeting via multi-media panels^. 
This way they can commilnicate with each ot^er without leaving their homes. 
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their differing views on enei^gy 



Quest continues to meet via multi-panels and 
priorltiea become evident. 

J 

Zoic reflects about the conditions whl^h existed on Quantum before th 
QuEST and the "Interdependence." y 9^^^ imagines about all the different 
meanings of tha concept of energy. 



Meanwhile Dr, Drat becomes so frujj|t£ated that he decides to construct a 
plot to take over the control- of the "In^ferdependence^" He tricks the other 
member^ of the QuEST so that they will not be available when he recomputerizes 
the "Interdependence" redirecting energy resources from the over-consumers to 
those in neecf^ I # 

» ' , I ' ^ 

As fate would have i,t, Just as he starts t^ alte% the flow of energy 
resources, a series of human and natural disasters renders the "Interde- 
pendence'^ inoperable. We now see^ Quantum without large scale energy re- 
sources* " ; 

At first there is chaos and .panic. People are very dependent on en- 
ergy and the crisis causes quite a shock. However, as time passes, people 
begin to cooperate and conserve. Their life-styles change and eventually 
they realize that alternate forms of energy can be used to meet their needs. 

The QuEST meets again. At first they comment that their condition ip 
only temporary for eventually the "Interdependence" will be repaired. Very 
quickly they realize that even when it is repaired, if they return to their 
old energy habits, they will be right back where they started. 

The story ends with the QuEST recognizing that the people on Quantum 
have l^earned Invaluabl^e lessons about energy conservation from their crisis. 
They realize that the distribution .and use of energy must be more equitable 
and efficient. Problems vi 11 always exist and solving them w^ill 4i^t^^ easy. 
Everyone has learned a great deal /especially that conserving energy is a mat^ 
"ter of changing people's energy habits. ^ 

■ • ■ ■ ■ A 

j Teaching Stirategies * 

There are Aany learning opportunities in the cartoon book. The following 
suggestions are meant to serve as a guide for discusslo^ and activity. We 
hope that you will build on these idefs and create learning activities which 
best meet your needs and particular claa8roojDL).^choDl and community situation. 
These suggestions are also written so that studentsVof varying abilities can 
successfully participate. * 

Pagef 1-5 Main yeas 

1. Energy resources and use 

2. Ov^-cdnsumption 
' 3. Interdependent^ ' 

4. Dlf firing opinions on energy priorities 

Ob;1ectlves * ^ 

f •■ " ■ ' ' ^ ^ \ . 

1« Students will be able to give examples of energy resotsrces and use. 

^ . ■ ^- V 




Students will be able to Identify examples of over^-consumptlon. 
Students be able to define the concept of Interdependence. 

Students will be able to Identify tiie differing opinions on the ^ 
use of energy as represented by the members of the QuEST. 
Students will be able to apply these Ideas to their own lives. 

Instructional Strate&les 

1. Students could be asked to speculate about the nature of ''Quantum'' 
society as related to Its dependence on energy. How Is this society 

. ' similar to our own? Ask students to write down examples of wayfl( In 
which we depend on energy and discuss their Ideas. 

2. Have your students make two llgts, one stating the benefits obtained 
from energy resources and the other disadvantages or negative results. 
Discuss the examples given In the cartoon book and'tho^e on their lists. 

3. Help your students define the term "over- consumption." Alternative 
Ideas could Include the wasteful or over-dependency on energy in- 
tensive appliances. What are some examples of over-consumption 
shown* la the cartoon book? Why is The Incredible Bulk an over- 
consumer? Relate this idea to things they are familiar with. 

What are examples of over-consumption in the classroom, school 
, and community. Magazine advertisements often show examples of 
overconsumption. Students could make collages from these. 

4* The satellite is called the /'Interdependence." Have your students 
define the concept and explain why the satellite is so named. Next 
ask the students to pick out examples of Interdependenc^e from th^ 
cartoon book. How are^the people mutually /dependent on energy? 
How does the amount of energy available and the amount charged for 
its production affect the cost of energy to the consumer? Have 
your students ask their parents what it costs ^very month for elec- 
trlcy, gas .and oil for their home. Has the cost changed in fhe 
last year? What about the price of gas for th^ car? m have 
price changes affected their life-styles? ; ^ 

5. The Quest decides to meet via multi-media panels rather , than tra- 1. 
vel to the '.'Interdependence." Do you.'think this actually ^ saves 
energy? What are examples of using energy to save energy? / 

6. List on the board the names pf the six main characters in the cartoon 
book. What are the pnoblems Involved In maklnB group decisions that 
affect bthers?. Have your students imagine that thay are members of 
the Quest. Hfiive several students role play a QuEST meeting. After 
they have role played, ask the class to identify aspects of group 
decision-making such as stating positions, the use of evidence, 

' negotiation and compromise.* Whafliave they learned about group de- 
cl,s ion-making and the problems invojrved in establishing energy policy? 
Relate this to the present sltuatiod in this country and the world. ' 
' Why is it necessary to set energy ptuorites' foiJ the future now? 




Pa ^ttB 5-7 Main Ideas ' ■■ ^ 

1. Conflict 

2. Imaaj^iatl.on and the meaning pf energy 

O^.lectlves fc. v 

1. students will relate the past conditions on "Quantum" to,, those 
potentially and currently on Earth. 

2. .Students will be aMe to Imagine aljoiit the meaning ahd uses of 
energy. \ . . \ ^ " 




« iQstructlonal Strategies 

9^ 




2, 



Zoic reflects on the hlstor^ of Quantum before the "Interdependence 
and the QuEST.* Discuss with your students the feaslbll.lty of Earth 
experiencing wars over energy. Can they ever Imagine a time when 
our world would go to an International energy policy board? What 
would be the advantages and disadvantages? What are their feelings 
about mandatory conservation laws?- What laws would they want to 
see passed If any? How would they propose these laws be enforced? • 

Omni talks with others about the, meanings of "energy." Using what 
h^ says as a base, have the students write down or share verbally 
"Imagined" thoughts about energy. Studpits could do a survey of 
their schoolmates, other teachers and flmllles, asking them what 
energy means to them. All ideas should be encouraged. The survey 
results could then be compiled, '^e point is that there are many 
different' ways to think about energy. 

Pages 7-12 Main Ideas 

1. Decision-making 

2. Conflict 

Objectives 

1. Students will be able to Identify examples 6f decision-making. 

2. Students will give examples of conflict over energy policy seen 
in the cartoon book. \ . 

3. Students will be able to relate these ideaf^ to thelr^own lives. 

Instructional Strategies 

1. Ask your students why Dr. Drat is so aggravated with the members of 
4:he Quest. Why is it so' difficult for the QuEST to make decisions? 
Relate this problem to an example occutint now such as the debate 
over gflfs rationing ♦ 

^2. Dyad doesn't want to act without con^iulting the others. Dr. D^at has 
decided to take charge himself. What are the advantages and disad- 
vantages of group decision-making and individual decision-making? 



3. 



Dr. Drat decidee to "take from the energy rich and give to the energy 
poor." DlscuBB with yoqjc^ students the unequal dlfltributlon of energy 
resources on Earth. Some students could be encouraged to do research 
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OH' a country where energy Is not readily available* How are/ life- 
styles differ-ent from our oxki? Ask the students to offer suggestions 
for making more energy reeourc^ft^vavallable to those In need/ Discuss 
the probXems of cost, transportation and adaptation from coiyitry to 
country. 

A. Given our presenjt situation on Earth, It Is highly^ unlikely that one 
I set of clrciuSitances could occifr to halt the productiffcn^ use and dls- 

|ik * trlbutlon of ekergy resources, gowever, .even though Quarttum^s sltu^- 
tlon Is fictitious, it is one we can learn from. Discuss with your 
students how circumstances over which we do not have control can affect 
\ us an4 force us to deal with ene^^gfv shortages. Factors such as wars 

/ and revolution^ lack of* supply, priV^, lack of knowledge, embargoes, 

strikes, etc., do affect us;. How do they feel about these situations? 
Have volir students write their own scenarios about what would happen' 
op^^'rarth if energy was not available. How do they think people would 
/react? , ' 

Pages 13-16 Main Ideas 

1. Decision-making ' • ^ 

2. Conservation • i 
C ^3. Cooperation 

Object Ives ^ 

1. Students will be able to pick out ex^ples of individual and group 
decision-^maklng about energy use, • 

2. Students will identify examples of cooperation and conservation. 

3. Students will offer suggestions of ways they can conserve Energy. 

4. Students will summarize what the people of Quantum are learning 
from their experiences. 

Instructional Strategic / 

1. Have your students identify the conservati(^n measures bein^ taken 
on Quantum. Have yojir students offer additional conservation stra- 
tegies that they could use. What are the costs and benefits of 
conservation? Hot^ has life changed on Quantum and can they see 
,J:hese changes oc|turring in their own communities? 

2. The people opt Quantum believe that their situation is only tem- 
porary. Do ;^ou think our current energy situation is temporary? 
iWhat^ happens to Quantum remains an open question. Have your 
students wprk individually or ip groups tb write a continuation 
of this story* "What will happen"* if the "Interdependence" is. not 
repaired? What will happen if it is? ^ 

/ 

3. The main point on the last page of the cartoon book is to ,help 
students Realize that people make the difference. Decisions 
about energy use and resources are ours to make. Whajt are the 
Quest f^nd^uantumltes learning from their experiences? How is 
The Incredible Bulk acting dB a model? Have your students out- 
line their own energy conaervation strategies* How can-^they 




j convince Qthers In their school, family and community to conservp 

^ energy? 'Help them write strategies to do so. Chjick with your / 
* students every week on tjielr progress. Discuss with your students 
the coats and benefits of conservation. 

j 

Additional Activities 
— ' > — 

t 

Objective ^ ^ 

/ \ 

!• Students will create their own' learning /bppartunitles from the 
^ cartoon book* ^ / \ 

Instructional Strategies • ■ \ v 

1. Have your students draw thelir own cartoon pictures Or stories, 
either with thelr/bwn charac^ters or thope from the ci^rtoon book. 
How/ are their stories similar and different from the -^energy situa- 
tion on Quantum? On Earth? \ 

•• • . f 

'hi 2* Ask your students to pick 6ne of the characters In the cartoon book 
* ■'^ and write a story describing their energy habits and lifestyle^ ^ 
What attitudes about energy use, produj^tion and distribution -dAs 
their choi^n character rejE)resent? ' , 

, 3. Discuss with your studeritfi what would have been^the <^jkute on 

Quantum had the "Interdependence" not broken down. What decisions 
would have been made by the QuEST and howNtpuld they have; been Im- 
plemented? Relate this to the Implementation of theAj.SJand other 
countries ' energy policies . 

\ There are several terms used In -'the cartoon book that- your students may 
n^ad help* with. Discuss wl|h yoUr students these terms and the mea^ilngs they 
iiAve as. related to the story* ! 



!• abiiftdant - well supplied, m6re than sufflcent ^ 

2. abase - to misuse,^ to hurt by treating badly 

3. consumption - the .using, up of resources, goods or services 
At disable - to make unfit for use ^ 4 

5. inhabitant - a permanent r€|8ldent 

6. Institute ^ ttf set up, to construct • A place specializing In 
advai^ced. study In technical subjects. 

7. pyramid - any structure with a square base and four sloping 
triangular sides Weting at^tlie top, as those bXiUt by the 
ancient Egyptians for royal tombs. ^ Some people b^^eve that 
the pyramid shape signifies power. ' \ 

8» restore - to bting back to a former or normal condition 
9^ systc^ ^f distribution - how goods, resources or services are 1j 
divided among peoplf and ^regions . j 
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Energy and Colonial 



Teacher's Guide ■-. Energy and Colonial America ^ 

.Adaptations — Science, Ljanguage Arts, Practical Arts. ; . . .( 

' Energy and Colonial AmericaMStudent Mtiterlals) 

^ Lesson Ohe: You In Colonial America 

Lesson Two; Energy Resources: Manufacturing and Transportation In the Colon 
( « Lesson Three: Self •Relliince / . . . \ ^ 




( 
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I.nSSON OMr: YOU IN COLONIaV AffTiaCA 

Ti;ACiinR's#ri'ip.r 1 \ - 

Introrhi ction; . « • ' 

These thre^b lessons are desip.hed to fit tnto the repular curriculum^ 
when Colonial American history is the co¥itont area. Ilsinn this focus 
students will apply ih^ conc/cpts of interdependence, cnorV,y resources 
and jConservajtion to Colonial Ar^erica, Students wi^jl also relate these 
ideas to today, . . ' 

* ■ V. . • ' 

This first lesson cavers the three concepts mentioned and asks 
student's fto use their imaj^inations in considering what it would be like 
forithen if they had lived dui[;inp; the Colonial time period., Students 
will become awar^ of energy dependence and interdejjendenctf^lftid how it 
relates to their lives today. Students will be asMed to explore* their 
own opinions about Inerpy use, during the Colonial period as compared 
with today. \ ' I 



Objectives : 
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t I. Students will he ab^e 'to *iapinc whnt their lives would' be 

like if they had lived durinp, the Colonial period. * 

2. Students will be able to conpare the energy resources avail- 
able durinj^ the Colonial time period with those of today < 

<h \ 3. Students will be able to recof:nizc the interdependence amonp 

family members and the natural environment during the < 
Colonial period. 

A\ Students will be able to compare and contrast dependence and 
^ interdependence on energy resource's during Colonial times 
with today. 

rime; One to two days. 

Ins tructional Strategies ; , . ' 

j/ 1, Review with your students tl\ose arohs of North America that 

//were claimed by maijiy liuropean countries.. •Pocusin/^ on the . 
nnplish coloniesi, ask your students to state things we have V 
in our culture that have been passed down. 11ilnf;s such as ^ 
' family traditions, religion, laYtRuaRe, belie# in democratic 
freedoms and our economic system coy d bo examples. 

, 2. A« an extension of Activity tl2 you may wish to have some 

students trace their own family horitape and share their 
^. ^ fincUn;^s with tl\e class. Some students might do research 

' on a jiartlcular culture which ha.4 passed down Us heritage. 

K * Germans, Dutch or particular Hnglish families could be^ 

investigated A few days before this lesson and activity 



ask your, students to lind out abou^ their family history 
If thoy qan. If they do not know and cannot find out, 
have them inai|ce u^) a family tree. 



In Activity 1/2 students are asked to use their imaginations 
about what their lives would be like if they had lived eUiring 

f the iolonial time period. Help students to make possible 
• connections td their bwn family members as well\as make up 
jobsan^Nlifestyles that would be appropriate. For example, 
a student •Vfathor may like to worj^with his hands or with ^ 

^ wood. If ho "had boon livinp during the Colonial tjime period 
he might spend a lot of < time making furniture or buildinj': 
onto their Colonial home, i 

4, Discuss with your students all the jobs Colonial Americans 
had to do. Thoy |)ad to depend to a great extent .on human 

. energy. How would their lives be different than th«y are 
todo^'i In the discussion students should become aware of 
the interdependence that existed for Colonial fanjilies. 

♦ 

5, Relate this idea to the dependence that Colontal Americans 
had with their natural environment. StiicVents shouh' be jble 
to make a list of Colonial Ajnerica's cho^^^yjrcsowrcos . 

6. You might wish to obtain drawincs of Colonial American s'cenes 
showing the use of these encrf:y resources. Students could be 
asked to oxSFiine these drawinj^s poh^tinn out th^ energy resources 
being used. Usinp; those drawings students could discuss t}^e. 
dependence' that, existed on resources found in their immediate 
environmicnt . 

7. Discuss with your students the differences and similarities of , 
Colonial energy resources and ?hosc aVailoble today. Tn whaj 
ways are the similar resources used, produced, and distributed 
differently? How have their lives been Affected by the pro- 
duction, use and. distribution of the cu*ent energy resources 
such as electricity and^ nuclear power? r 

'c. You could RO one step fuKher to talk about thev future of energy 
resources production, use and distribution,. ,If you have used 
the cartoon book "Quantum Conserves" you could u^e some of the 
/ ideas covered there. Some students may wish to do research on 

future energy resources comparing and contrasting Colonial life 
J %iith the future as well as present conditions. How. will life- 
Styles chwige given-future energy possibilities and use^ 
^ ^ ■■ ■■'«' , » * » 

Activity #5 will help the students ^je come aware of oitr energy 
dependence 'and interdependence today. Using the Colonial time 
period as a reference point, they will, see the similarities and 
differencifi. Discuss with your students the benefits and dis- 
advantages of Colpnial life and life today as it relates to 
energjfcwiilability and uff«. Hncourago them to think about 
how life li^ changed becaustj of energy resources . 
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10. As ai\ extension activity students could do research on 
^ hours spent and energy used doing tasks in qolonial 

America. They could construct a time-study chart for 
4 then and now tojseo how time is related to energy 
resources andTiso, .' 
4 ?■ " |k . 

St ^yient Assessment ; Correct answets for%ie assessment insjtrument 
for "You in Colonial America" are: 
1. A. 2. B. 3. B. 4. A. 5. B, 6. C . < 



\ 



\ 



\ 
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STUDENT ASSESSMENT 



. ENEROY fND cbLONIAL AMERICA ^ 
Lesson One; You in Colonial America 

1. The main energy source for heating an^ cooking^ iri 
. colonial America was ▼ 

J A., wood. 

B. solar. ^ 
• C. coal. 

. D. oil.. I 

2. Compared to, families In America today, families J.n 



A. less animal energy. 

B. fewer energy sources. 

C. less human energy. 

D. more energy sources. 

Which of the following Is the best description 
of Interdependence between families and the environ- 
ment In Cdlonlal America? ^ • . 



Hi 



A. Families were Independent^ and did not require 
\ energy resources. 

\ B. Families were very dependent on energy resources 
found In their immediate area. 

C. Families were very dependent on energy resources 
found In other countries. 

D. F^imllles were lndep€|ident and used bnly their own 
human energy, 

A. What ^.ources of energy were i/vallable to settlers? 

. A. wood and water * / 

B. coal and wood 

C. animal and steam * . ^ 

D. human and coal 

5. Which of the following is an example of family indepdhdence 
In^^olonial America? i ' 

A. Families needed each other. ' 

B. Many things needed for eurvlval ^pre 

^ ' produced within the family. i. 

C. Families traded or purchased products 
within their comnttiinity. 

» D. One family's actlotis affected the community. ^ 

6. The chief source of light in Colonial Anjieric^ was 



A. li^ght bulfis^ 

Bft wdod fires • 

C. 'animal fat « 

D. coal lanterns • ^ 
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LESSON TWO: ENERGY RESOURCES: >1ANUFACTURING AND 
" ■ , TRANSPORTATION' IN THE COLONIES ' 

V . , .. TEACHER'S CUIDB 

Introductiori ; ' 4^ t'** \ 

Lesson Two will he^lp students become aware of the importance of 
^ergy resources in the growSh of the American Colonies. ,Energy rfri- 
sources is the main concept taught. There are no prerequisite skills, 
needed for this lesson. A basic knowledge of Colonial life and the \ 
lack of technology there would be helpful . ^ 

Objectives : . . \ 

1. Students will Jeam about the powth of manufacturing in 
' ^he American Colonies; ^ 

2. Students will be able to identify inhibitiilg and promotiig ' 
factors of industrial growth., \- ' 

r ■• 

3. 1 students will recognize the importt^ce of energy resputces' 
-Hn promoting the growth of manufacturing in Colonial America. 

4. students will learn about transportation in the Colonies. 

5. students will compare energy resources used for travel 

in Colonial America with those of today. . , 

Time : One to two days . ^ ♦ 

r , 

Instructional Strangles : 

f ' > ' ' 

.. 1. Activity #1, is clesigned to help students think about, how 
ehergy used for manufacturing affects their-llv.(ps." What' 
things they play with is only one example. Your students 
could b© asked to write down "what other manufactured pro- 

\ ducts they use every day and what energy xesourceis ate 
needed for their production. „ 

2. Activity #2 is a hypothesis forming exercise. Encourage 
your students to think of all the reasons they can why 
manufacturing was slow to develop iif> the Colonies. As 
an extension exercise students could do their own research 
on. these or even trac« the development of a particular 
^ industry Started during Colonial" times . Possible industries 
. > could include. the "weaving, hatmaking, shoemaking or baking 
♦Industries. ) 

'3. Discuss with your students, those Actors limiting anc^ aiding 
the growth ff manufacturing ' in Colonial Ajlterica. Vou may 
* ; . need to exjplaih these factors in greater detail.' Emphasize 



the interdependent nature of theso^ factors • Review with your 
stiuderitsr the few energy resources available to Colonial *»Anieri cans 
and discuss iiow^'this waS a major factor inhifWtinp; industrial 
<ri^owth , ^ 

4. no*OA^ the fiwzzlie answers for Activity Asis students to 
j.ivQ examples of the factors limiting and aidinj^ gvowth, VTiat 

; Vaw materials would ho important? Ask |hem to make a list or 
verbally supgest those energy resources that they feel would 
contribute mos^t to industrial development, V/ould they include 
fuel, and if so why. Discuss the importance of energy resources 

. to the growth of manufacturing. y 

5. Ask your students to select a .country today that does not^^have 
easily available energy resources. Avoid the stereotype of a 

^'t^^ckj tfard nation . y Many Asiaa, African and Latin American 
countries' nre developing, Ihxch of their ability to develop 
an industrial, capacity rests on the fact that energy such as 
petroleum is very expensive today. We had coal, which was cheap ^ 
t.u_^even by i^ast standards. Have your students research a country's 
energy ilpeds ar]^d Jhe problems they are experiencing because 
energy resources are not available, Students should share their 
findings with the class. Again, re^inforcer the importance of 
energy resources to development. , 

6. Tlie section on *Tolonial energy resources and industrial growt 
focuses on the mining industry and the use of water pwver ir^he 
mill industr}fc. OtJicr small industries 'could be investigate 
such as ship building, the transportation of agricultural pro- 
ducts and the beginnings of the , textile -industry , Tins will take 

/ them into the early IfiOO's but 4x11 reinforce the importance of 
energy resources and development. , 




7, Stud<?nts could be asked to think about how the development of 
— manufacturing, as, small as it was during the Cdlonial times, 
affected tl^s desire and ability of the American colonists to 
/ declare their independence in 1775, Wanting to be able to pro- 

duce more of their owh goods and being able to obtain cash from 
the goods they did manufacture and export, contributed to the 
spirit independence, % , 

n,, Activity tfS could b^ expanded to include world travel or traveling 
they do with their families. They could be asked to relate' the 
idea' of energy resources and transportation to the products they 
can buy An^ store, Tlieir community's dependence on transported 
goods could also be discussed.^ future possibilities of energy 
resources used in travel couldT5e investigated, i.e*, the electric 
car. How would this innovation affoct them and the world ^tuation, 

Student Assessment : Correct answers for the apsessment instrument for 
' "Energy Resources: '•Manufacturing and Trahsportation In the 
Colonies" are: / , * • 

l.^D, 2. C, 3» D, 4. B, 5. D, 6. B 



L '- . STUDENT ASSESSMENT L "^ -^ . 

ENERGY ^AND~ COLONIAL AMERICA' 

j_ ■ ''' > ^ 

Lea8on Tyo; Enera^^^esources; Manufacturing and Transportation 

* • In th e Colonies • , . ; 

— f — ■ . • 

1. Comparied to today, transportation In' Colonial America 
could best be described as ^ 

A. leas difficult. 

B. more dependent on oil. 

C. less dependent on animals. 

0. more time consuming.' i\ 

c ■ . ' . • ■ ' • 

2. A Colonial American wanted to start a manufa<^turlng business. 
Which of the foUowlng was available , to help the business? 

\ . a/ gobd transportation ^ 

B. techiK^cal know-how 

C. demand or manufactured products 

D. mercantlllstn 

3. A Colonial American wanted to start a manufacturing busltiess. 
Which of the following made that difficult? 

A, grea^t demand for manufactured products 
desire to be less dependent on England ^ 

C. increased immigration » 

D. few sources of cheap energy 

4. The trtlde relationship between the' Colonies and England was 
called • 

A» technology^ 

B. mercantilism. » 

C, "immigration, 

D. . manufacturing, 

5. Tbe energy tesourc/e used in manufacturing iron, during Colonial 
\, Jtimes was , . 

. ■ . r 

^ A* wate^r. 

B, steam. 
C* bloom. 

D*. charcoal. , 

6. The mining industry grew In Colonial America because of the 
availability of 



A. ships. 

B. charcoal, 

C. grist. 

D. water. 
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\ LESSON THRRj^: SBLF-RB^IANCB , 

TEACHER'S GUIDE ' ' 

Introduction ;|[ ^ , ^ , 

This lesson employs the concept of self-reliimcej in obtaining 
energy resources and- conservation during the Colonial' period. Stodents 
will become aware that although Colonial Americans had to depend^ 
theit natural environment for energy resources, the^^re self Reliant. 
Colonial families had to depend on themselves to obtain the needed 
energy resources. Also in this lesson, students. will learn about 
gi-oup decision-making. Students wifll have an opportunity to practice, . 
group decisionrlnaklng and relate those skills to energy conservation 
strategies today. There are no prerequisite skills needed for this 
lesson although role playing experience may be helpful. 

Objectives ; 

1. Students will learn about the concept of self-reliance. 

2. ' Students will' relate the conc^ept of self-reliance to energy 
' use during thef Colonial period. ' 

% 

3. Students will apply the concept of self-reliance to energy 
conservation . 

4. Students will learn the steps of group decision-making. 

* 5. Students will make gi-oup decisions concerning fiiier^y use 
- today. • 

Time ; Two to three days. ^ 

Ihstjfuctional Strategies ; 

' 1. Discuss with your students ways in which they are self-reliant today, 
Point out the importance of this value and the reasons for its 
practice in Colonial times. Examples of self-reliance in 
Colonial America can include a family providing for th^ir own 
riood, making their own clothing, chopping their own wood for 
heat, and clearing their own farm land. 

2.* Go over the steps of giboup decision-making with your students. 
Using t}^e family car situation discuss with your students the 
steps th^ family takes. Ask students to pfDvide cases from 
their own personal experience about decisions they have made 
using one or more of these steps. Raise an issue with students, 
N possibly one^he student council is considering, which reflects 
a great deal of differentiation across students. Talk with 
' th«m'^^^ the complexity of making a group decision, given 

the d^erences in fireferences and prioritiess^^ 



3. Ne^t introduce your students to the role play activity in 
Activity #4. You may have to help them j^et into groups and 
adapt roles. If you wish you nay write up d«fscriptions about »; 
the family members for each group. These' can f>e the same oi^ 
( different for each group, lit may help to give personalities 
to th» Colonial family menpers to help the students get started 
'With their group decision-^making. For example » different 
* family members may want to do some of th^ tasks on the list 
'•■ but start out refusing 'to do otners. Pat)u»rs or Mothers may 
,» take leadership roles and try to "assign*^ "he children certain 
/ tasks. Emphasize that everyone ahould have a say<^f the "group'* 

decision is to be truly group oriented* Conflict may develop 
^ but the students should try to work it out. When the students 
■ /have finished, discuss with them how each role play worked oi^t. 
Niblp the students realize the difficulties that can arise and 
the ttonefits to be galne^ in the process of group decision-making. 



4. Discuss with the students me different types of energy required 
for these tasks* and their answers to the questions in Activity #4. 

5. Have ymir students participate' in another role, play and group 
* decisifnirmaHing exercise for a family today. How energy i? used 
^ in a family will help them practice group disc is ion -making as 

well as become aware of conservation opportunities. <iThe questions 
that accompany Activity #5 will provide students' with opportun- 
ities .to examine their own thoughts about energy dependence, 
self-reliance and interdependence. Question #7 can be used to 
'have your students develop conservation strategies for their ^ 
classroom, schoql, home and community. Students could be en- * 
cqUraged to come up with suggestions of ways %o imi|9|le^ent their 
ideas. They qould write letters, talk with administrators and 
other students and/or draw up plans and l|nplement conservation in 
their homes. Energy savings resulting*' from their ^rticipation 
should be noted. The i»enefits and costs of such conservation 
should also be discussed. How are their efforts at 'conservation 
demonstrating the concept of self-reliance. , 

• ■ i • ■ 

Student Assessment : Correct answers for the assessment Instrument for 
"Self-Reliance" are: 

1. A, 2. B', 3. B. 4. B, 5.' C, 6. C . 



V 
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, ^ A . • SHJDENT XSSESSMENT 

" "ENERG?" AND C9LPNIAL AMERICA 
Leagon Three Self-Reliance # ' , ' ^ 

1. Self-rellanceVn Colonial Ametica is best shown 
In which of ^^the following examples? 

A. A family came to the , 
colonies ta "make it on Itjs own.'* 

• B. A farming family shajred tools wltjj 
other' farmers. 
^ C. A craftsman came to_ the colonies to 

1 receive free supplies. ^ 

* . D. A family came to the colonies 

for religious freedpm. 

2. Qolonists can be described as belf-reliant because 

A* they were given free energy resources. 

B. they had to depend on themselves to get 
energy resources, 

C. electric companies provided heat And light. 

D. England provided transportation to the colonists. 

3. A newly settled family had to decide How much wood they 
were going to cut for use in the wintlr. They asked their 
neighbors how much wood they had used The previous ^nter. 
This action is an example of ^ 

A. making a choice. =^ 
' B. gathering information. ^ 

C. ' examining thfr consequences of a decision. 

D. . stating alternatives. . 



I. 



4. Compared to today, the colonists were 



A. less seW-reliant in their energy use. 

B. ^ more s^lf -reliant In their energy use. 

C. 'more dependent on technology. . 
P. more dependent on energy resources from other countries. 



5. 



Which of the following energy resources were available 
to Colonial Americans? r , 

r -"^ • 

, ' A. animal , wind , coal 

B. animal, Wter, oil - 

C. human, animal, .water * 

D. human, water, coal ^ ' 

j ^6*. Wjilch of the following questions involve stating alternatives? 



A. How much wood d6 we need for the fire? 

B. Who*wants to cqpipro|i8e? 

C. What other aourc^ of energy is available? 

D. How much eneroy will the fire prbduce? 
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ENRRGY AND COLONIAL AMERiCA 
ADAPTATION ^ESSflWB FOR < 
SCIENCE, LANGUAGE ARTS AND PRACTICAL ARTS 

These adaptation, lessons are designed to fa'Silitate cooperation/amonp 
teachers on energy education. The first set of adaptations focuses on our 
dependence 'on energy resources. The second set deals with the concept of 
self-reliance and energy conservation. The third helns students to recog- 
nize how energy resource? affect the industrial growth of a society and 
how that in, turn affects life styles. 

ADAPTATION LESSON: DEPENDENCE ON ENERdY RF.SOURCRS 

Idea. The idea in these lessons is to help students recognize the 
importance of energy resources in their own lives. This dependence, as 
well as the degree of dependence, will help students become more conscious 
of how they use energy resourc^. ^ ^ 



Object ives ; 

1 Students will be able to identify energy resources the); 
I ' depend on . 

2^ Students will be able to recogpize the degree of this 
dependence §ind how it affects their lives. 

Science Classes. Science classes can provide unique opportunities ^ 
for students to learn about energy resources. To help students understand 
how energy resource availability has changed, provide them with the list 
of energy resources used during the Colonial period from Lesstyi #1 of this 
chapter. Ask students to compare these with those available today. What 
are the impacts on the naturakenviroriment of the Use of today's energy re- 
sources? Students could list wVs they are dependent on energy resources 
anPcompare the dependence on the environment for the Colonial family and 
families tod^y. 

Language Arts. Cplonial literature depictirtg life in the 1600 and 
1700' s can provid ? an opportunity for students to identify energy resources 
available at the time. Current literatur^ can be used as well. Students 
could compare the energy resouAes available as well as the dependence. 
Ask students to write a play wfth characters from Colonial times and today 
talking to each other about energy resources. They should keep in mind 
the comparison's and tontrasts of society's dependence on energy resources 
for the two time periods. Students could also debate the topic of: The 
United States should become le.«vs dependent on foreign energ^ resources. 

Practical Arts. Ask students to identify the energy resourdes they 
depend on today. What appliances and machines do they depend on that use . 
energy resources? Have students construct or make something without the 
•use of electric tools or a machine. Por example, students could learn 
to sMn thread and weave cloth, build a bookcase without electric power 
tools, dye cloth with natural ingredients, cook dver an open fire or even 
d# laundry by' hand. How have today's energy resources, changed the way 
people live? Do they think this dependence is beneficial and what are 
the, costs ? 



ADAPTATION LESSON: RNKRGY RESOURCES: MANUFACTURING ANtt)^ TRANSPORTATION 

# 

Idea. These Adtiptation lessons focus on the idea of inil^strial 
p.rowth and transpcfrtation as falat.ed to the enerfjy resourgcs Available. 
Students will cdijiparc the lade of energy resources durlnc Colonial 
times to those we h^ve todaarf Students will/recognize tile ijnpo^ancc 
of onerRy resources in the fl<^\telopmeiit of manufa9turing cWpabilit^and 
triansportation."* ^ 

Objectives : ^ \ 

!• Students will recognize the importance of energy resources 
to the develQpnient of manufacturing and transportation in 
V a community, our country and the world. 

Science Classes : Select one energy resource and have your students 
tracfe its use and devclopmenj: from its beginning. What technological 
adaptations have been made and how have scientific developments contri- 
buted to the growth of industry and transportation in this countryf and 
world? IVhat future scientific breakthroughs can your students identify 
^that would benefit, industry and society in ro^lation to the use, produc- 
tion and distribution of energy resources. F'br example, discuss the 
innovation of the electric car. Students could be encouraged to do 
research on such technology and how these efforts will affect our 
ability to produce and use energy resources more efficiently. 

Language Arts : There are many pieces of Colonial literature that 
focus ofn the lifestyles of people as related to the jobs they do and the 
tecKjitflogy available at the wme. From a story they read, ask your stu- 
dent^^o compare lifestyles during Colonial times with another time 
period. How have available .energy resources affected how peoplQ live? 
How have energy resources changed the jobs people hold? IVhat is the 
rclationshin between the growth of industry and lifestyles? 

HavQ your students write a story about traveling in the Colonies. 
Encourage them to imagine what it would be like and write a creative 
piece. How does what they write relaie to the use of energy resources 
and transportation facilities? r 

, Pratical Arts ; Students^ should select one invention^r commonly 
used technique that has facilitated industrial growth. Flave students 
identify/ the energy resource used and Irow energy has changed the way 
people lliVQ. nTooIs, home appliances and other labor-saving devices 
could be Examined in relation to the use of energy resources and 
lifestyle^ 
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AD^PTATION LESSON: SELF-RELIANCE AND ENERGY CONSERVATION | 
1 ■ I''. " ■» ' 

Idea. The main idea in( these adaptations is for students to 
recog?ru¥ how the concept of self-reliance can be app^d to energ)^^ 
conservation strategies. Stude^nts wilVexatnine advant^es and 
disadvantages of self-reliance and conseW^ion. 




Objectives : 

1 Students will- be able to define the concept of self-reliance. 
. ' 2*. Studehts win be able to apply that concept to energy 

conservation. . . 

3. Students will examine the advantages and disadvantages ot 
* self-reliance and energy Conservation., 

4. , Students will develop, conservation strategies. 

* Scienc'e Classes. The first two sections from Lesson Two of this 
chapter on "Self-^keliance" and "Energy fid Self-Reliance" can be used 
to introduce the concept. Using a list of energy resources available 
today, ask students to. state ways in which they can become more selt- 
reliant. 

Have students make soap, the kind that was used during Colonial ^ 
times. They will need to do research on making ^charcoal and leaching 
it to obtain the lye to be mixed with animal fat. IVhat are tt>e chem-i/- 
cal processes involved in making soap? Have students compare thiS j 
process with the process of making soap today. If possible, obtain^ 
the Chemicals and make soap used today. How have fenergy resources ^nd 
the/availability of chemicals produced through the use of energy ro- 
sovirces changed the soap industry? Contrast the idea of self-reU^nce 
in making your own soap and the dependence on energy resources ^ay. 
How can conservation decrease this dependency? , , / 

Language Arts. Using stories from the CoUbnial period, have students 
ident ify Hixamples o f the concept of self-reliance. Ask students to iden-^ 
tifr^^X which people in the story were ?elf-reliant as related to the 
producti^use and distribution of energy resources. Using jl story from, 
current tinves. compare energy resources and self-reliance. How has it 
changed? How have people' s lives changed? Ask students to /identify con- 
servation strategies that could increase self-reliance, w/at would be the 
advantages and^ disadvantages for themselves, the nation, ^e world? 

Practical Arts. Help students identify tools and household equipment 
us4d during the Colo nial period. Compare these with appliances used today. 
HOW has self-reliance changed through the usf and availability of energy 
consuming products? Have students calculate the amount of ^nem home 
apSIlunSes consume. Students should explore ways in which conservation 
strategies would conserve energy ^ind enable individuals to be more sel^f- 
reUan? What would be the ac^antage* and disadvantages to sucl, conserva- 
tion? How would this conservation, increase America's self-reliance? How 
does the use of energy in a family affect the family budget? 
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ENERGY 



Ind 0 



COLONIAL AMERICA 



LRSSON ONE: YOU IN COIX)NIAL MIERICA 



Lesffon Objectives 



To imagine ^bout life in Colonial America . I . 

To compare energy resources during thf Colonial periodlwith 

those of today \ . 

To recognize the interdependence >imong family members the 

natural environment during the Colonial period \ 

To compare and contrast depend:ence and interdependence of energy 

resources during Colonial times, with today j '^ 



ACTIVITY 



During the lifiOO's and 1700' s 




North Ameri( 



e from all over t 
.was claimed by 



world to settle in the "new world." 

many countries. Look at fap ^1. On a piece of paper write down 
what kind of energy you think was used to bring people to North 
America. How long do. you think it took using this or these forms of 
transportation? Now write down the kinds of energy used to bring 
people today. Mow^long does it take today? How has the use of 
energy with transportation changed, and what are some of .the results 
of these changes? 

' MAP # 1 



1663 ' 
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•THE THIRTEEN COLONIES 



The thirteen colonies^^^j^ governed by the Engli^h-^efficially until 
our ^Declaration of Independence in 1776. Map #2 shows the thirteen cplo- 
nies. Although the thirteen original colonies were governed by England, 
many other European people settled there. Native Americans were already 
living here and their lives changed when the Europeans came. In additioni 
people from Africa were brought to the colonies as slaves. Those who cfiflne 
willingly came searching for religious freedom, land, profit and a chance 

to start a new life. 

■ . . ■ ^, 

How the colonial people liv.ed is part of diiXAnierican heritage. 
Think for a moment about heritage. Heritage is like^history, for it deals 
with the past. However, heritage is inol^ thtn just events of the past. 
It includes the traditions and customs that have been pass^ed down from 
generation to generation. The people wha_cainfi.<o the colonies brought 

with them language^ and religions that are still with us today. For 

N . ■ ^ 

example, the people from England spoke English which we still speak today. 
The ideas and habits of your past family members are also part of our 
American heritage. " , 

MAP # 2 ■ 
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ttnagine for a moment what^bur life and the lives of your 
family members would be like if you lived during the Colonia|l 
period. Onie way to help you imagine this is to construct^ 
family troe. Using this "tree" as a model draw one on «r-i«:ece 
of paper.* Fill in the names of your family members as far 
back as-'you can remember. Or, make up a family for, yourself 
and put their names on the tree. 
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Think about your immediate family members and the things 
they do now. \^hat do you think. they would be doing if they 
lived back then? Project your family of today! back to colonial 
times. Take each'tnember of your family and malte up a statement 
about his or her Ufe a^ if they and you were living in Colonial 
America. Remember, things such lis jobs and lifestyles were very 
different then. Most people vep small farmers. Some owned 
shops, some were wealthy, while some worked for others. Did 
vyour family live in the New Engfhnd Colonies, the Middle Colonies 
or the Southern Colonics? Who would ob^tiin food and how, who ^ 
woul4 spin the thread to weavp cloth, who would collect firewood, 
do the cooking, teach others to^ read? iVhat did your family do 
for entertainment? For example, sajf your father today, lik^s to | 
work witji'wood* Maybe he would be a Carpenter or would be adding 
on to your*house in the cplonial tj-mes* f . 9 ' 



COLONIAL INTERDEPENDENCE 

While imagining about your family living in Colonial America 
you thought about tasks that were divided up among family members. Each 
person in your family was dependent on others to do the -things necessary, 
for survival in Colo;nial America. This is an example of interdependence . 

it 

Families in Colonial America were Interdependent because they Tieeded 

each other. Uliat one member did affectdd others. Families were also 

interdependent within a community. Although many "bf the things needed 

for survival were produced in the home, people within communities shared 

• * 

and exchanged for things they were-nojt able to produce themselves. The 
extenf' that people traded or^purchased products depended upon where they 
lived. Some of the things needed could be bought from England but, for 
the most part, those were the luxuries. 

Just as individuals and families were- dependent on each other, so 
too were they dependent on the environment. People had to obtain the 
^^£^^^'>Tte««5iities from what was available to them. 



I 



ACTIVITY # 3 



On a piece of paper write down what things from nature 
you think were used to produce the following necessities: 

HEAT - 
LIGHT - 
SHELTER - 
CLOTHES - 
TRANSPORTATION - 

Share your Ideas with the other members of the class. 
How were these. things in the natural environment obtained? 
Also, write a paragraph about the dependence of Colonial 
Americans on their natural environment for survival. 
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COLONIAL AMERICA'S ENERGY RESOURCES 

Energy resources available to Colonial America were very limited. 

Water power was an important resource used to run paddle wheels. These 

w « . 

wheels turned other wheels which provided energy to grind corn and whe^t. 

River currents were used to transport goods -on rafts and barges. Horj^s 

were also used to pull river barges. Wind power drove ships that also 

moved Colonial exports and imports , 

A type "of charcoal that c^uld be. obtained fr^m wood was used for 

heat. Charcoal was produced by burning wood at high temperatures and 

low oxygen. Hovyever, wood was the main energy resource for hcating'and 

cooking. Human energy was of prime importance, in Colonial America. Men, 

women and children labored long hours in the fields and home to produce 

the necessities of life. Animal energy was also used. Horses, mules, 

oxen and cattle pulled plows and wagons. Animals also provided trans- 

V 

portation and drove other equipment to produce energy. Candle power 
provided most of the light for homes. Candle wax was made from boiled 
animal fat. In some areas, especially in New England, whale-oil was used 
in lamp^. 

Let's follow a typical morning of a Colonial family and see how they 

used energy. Elizabeth is the mother of five children. She arises first 

J' 

thds ^spring morning just as the early rays of the sun begin to peek 
thil^ugh the windotr. She takes small pieces of wood to light a fire for 
the morning breakfast. Her husband, John, takes ^n empty bucket to the 
nearby stream and returns with water. Ho then milks the -family cow, feeds 
the chickens and "washes yp" while Elizabeth prepares' porridge (oatmeal) 
for breakfast. Dried apples stored in a' burlap, bag In a hole in the 



ground are also served for breakfast. The older chllllren begin thftjr 
chores by feeding the horses and cows and cleaning ^e barn/ The eldest 



hoe they follow their father to the f^eld. There they attacl\^he horse 



two bpys will help their father plant today* With a pick, shovel Jind 

ttacix^cne 

'•■ V 

to the plow. While their father walks behind the horse and plov^ the 
^tW(B boys break up large dhunks of dirt ^nd remove , rocks , ^ 

Elizabeth and one of her daughters also begin their chores, Melanie 
is learning how to spin wool into thread using a spinninfj whejl. The 
thread will then be weaved on a hand loom into cloth. The cloth will .... .. 



then be sewn by hand into clothes^fg/^th^^&rnlil^^ 



f^li^z^Bbf^tH *tdnds to thti younger children and then begins a project 

that will take all morning, making candies and soap. Animal fat, when 

/ boiled over open fire, Is called tallaw^^ Thread is tied onto sticks and 

these wicks are hfifftd dipped into' the tallow again. and again. As each 

coat of tallow dries another dipping adds another layer tp the candle. 

The heated animal fat is also used to make soap* Soay) is made from 

heated animal fat and lye. Lye comes from leaching wood ashes. Water 

is dripped through wood ashes and this liquid is added to the animal fat. 

The mijXture hardens and then is broken into bats. By noon it is time for 

another meal. It will have td b6 ''left overs*' today for feveryone has 

been too busy for mAjor cooking efforts. Still, the wood pile is getting 

\ . 

lower; and someone will have to chop more before the day is over. 



ACTIVITY n 4 



Read the story again. What sources of energy can you 'find? ^ 
How' is energy used to produce other things? Discuss your i^eas i ^ 

with your classmates ♦ * /, I 

ft • ■ • 
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COMPARING AND CONTRASTING jCOLONIAL AMERICA AND TODAY 

Fottunately for all of us today we do not have to spin our own 
thread,, make our own candles or depend solely on wood to heal our homes/ 
In this way our liv^s ^re very different today than they would be if we 

lived during the Colonial period. Our liv^s today are also very different 

\ 

in relation to dependence rfatural resources, especially energy resources 



ACTIVITY Its 

< 



Here is a list of pnergy resources we depend on today. 
Copy the list on fli piec^ of paper. Put a check next to the 
energy resources that were available during the Colonial 
period, ' 

TODAY COLONIAL AMERICA ' 

, — — ■ ' n 

natural gas, ^\ 

coal ^« ^ 

oil 

wind • 

water ^ 

solar • 

nuclear ^ , ^ 

tidal ' 

hydro-electric . 

wood * ^^ ^^ 

' r 

Which ones did you chedk? Can you think of any that 
the Colonial Americans depended on that we do not today? 

^ame them and share your ideas with your classmatest 



DEPENDENCE AND INTERDEPENDENCE 

' Just as energy resources are very different today than they were 
during} Colonial America, there is one major energy similarity, ^hat 

I 

similarity is that we are still very dependent on energy resources and 

■ I • ■ - . ' ' 



the products that can produce from our natural environment to plrbvide 
us with the energy we need. In fact, vfe are very interdepend ent > We 
depend 6i\ others to supply us with energy resources, and others depend 
on us to purchase energy as well as supply prioducts produced from the 
energy we consume. Interdependence todays like that of the family during 
Colonial times, means that we musl^depend on others and the things around 
us. Interdependence also includes the idea that other people and. other 
events affect us. What we do also affects others. 



ACTIVITY # 6 



4 



Go back to your family tree and tire jobs of )W|.ir Colonial 
family members^ In a page or two write the answers to the fol- 
lowing questions, comparing and contrasting your Col^ial family 
and your family today • ^Discuss your Views with atTier members of 
your class. 

• 1. In* your opinion, is your Colonial family more 

or less interdependent with raw materials 
found in the environment than your family 
today? How? 

2. In your opinion, is your Colonial family more 
or less dependej^ oVi ener^jy resources than your 
family today?^wow aW-wHy? \ 

3. What benefits do \u see to the lifestyles of 
Colonial Americans Vifh regards tcT^ependence . 
on energy resources? j 

4. What* disadvantages do you see to the lifestyle^ 
of Colonial Americans with regards to dependence 
on energy resources? 

5. Would you like to have lived back then? Why or 
why not? 
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nNBRCY AND COLONIAL AMP.RICA 

> ■ ■ * 

LESSON »TWO: nNRRHY RP.SOIIRCRS: MANMFACTIlRTNn AMP 
TRANSPORTATION IN THE COLONt^S 

j . ■ ■ 

Lesson Objectives • ' 

• To identify how energy was used in manufacturing in 

the felonies . 
p ^ To identify limits and aids to the- growth' of 

manufacturing in the Colonies 
o To compare and contrast the"ijse of energy for\, 

transportation in the Colonies with today. ."^ 



ACTIVITY 1/ 1 



Think about the ways you spend your free time. What 
"things" do you play with? no you like to ride your bicyle, 
play with computer games or play pinball? Make a list on a 
piece of paper., Are these things that y»« play with manu- 
factured? If so, think about how they are made. 

Now pretend you are living in Colonial times. Tliink 
about how your free time would be spent differently if you j 
lived back in the 1700's. What toys would you plwf^ with 
then? How has energy used for manufacturing chanjed the I 
way you spend your free time? Talk with your,claj smates ' 
about these ideas, and keep the differences ih^ min(\as you 
learn about man^ificturing in the Colonies. 




MANUI^ACTURING IN TIIR COLONIES 

Industrial life in Colonial America was slow to develop. This was 

only natural in a wilderness or frpntier community wJ^ere the prime objec- 

\ L 
tive was basic survival. Farming, therefore, was most essential and 

the easiest way to makft.a living. The farmer was a "Jack-of-all 

\trades," including a carpenter, mechanic, primitive engineer, 

tArtner, hunter and tmpper. The farmetfs spouse was equally as vorsatjil 



arlund the house or farm, making soap, candles, butter, clothing and the 
like. Since farmers wore able to provide for these basic needs, large 
manufacturing enterprises took longer to be developed. 

On a small scale, howeveir, goodsvwer« produced for sale in the 
Colonies. Artisans, people with skills in a trade, came to the Colonies 
to set up many kinds of small business. Bootmakers, weavers, blacksmiths, 
printers and silversmiths contributed to the community's life and develop- 
ment. Tfiese small businesses were among the first signs of manufacturing 
in the Colonies. 




We know that manufacturing was slow to develop in the 
Colonics. Before we learn the "whys'"' of this, take a few 
minutes to guess for yourself. V/rite down on a piece of 
paper what you think were the reasons why manufacturing was 
limited during Colonial times, non't worry about being 
right or wrong. |. Just think about life %i Colonial America 
and what you think is needed for industry to develop. What, 
for exanple, is needed to produce tho^e things you play with 
from Activity Compare yourguesses w^ith those of others 

in your class. l\fhich ones on yoUr list are you still willing 
to' keep? Tliink about your guesses as you read further. 



LIMITS TO TIIF. GROWTH OF MANUFACTURING x 

If we thijjk about things needed for manufacturing to begiji to develop, 
we can j^et an idda of v|lhy manufacturingwa^slow ly? develop in the Colonies. 
Raw materials are neede^, knowledg^,xlr how to produce goods is. neeVled, 
/ people are needed and ener^^i^sources are needed. 
One of yiie main 

energy, 'Iliere were no engines, let alone gas coal 



resources of 



igs absent during Colonial times was available 



I 



Another limit was the absence of spare cash with which »the\farm9r could 
buy manufactfiired articles, Ihere were no banks to lendynioney** to start 
businesses. Transportation facilities werg^poor; anc^ it was next to 
impossible to develop manufacturing near the source of labor, water 



power and raw materials. Machiner)* w^s scarce and expensive. Advertisinp, 
was difficult. There was also a lack of knowledge. The technical*know- ' 
how was just not av^tlab^e. ^ 

Another prime factor working against jnanufacturinR was the relation- 
ship the Colonies had with the mother country, Rngland, This relationship . 
was called mercantilism . Undfer this system the Colonies were to exist for ( 
the benefit of the mother country. The mqther country was to receive from 
the Colonies (raw material's and products from the land such as tCbacco, 
lumber, cot^ln and wool. They would then manufacture items from these raw 
materials fand sjll the finished product to the Colonists, kll goods had to 
be transported on E^lish ships and foreign trade could Uly occviV with the 
consent of the mother country. The English government passed many laws 
forbidding the manufacture of 'goods that would competo^with the finished 
products that EngJLand produced. 
; AIDS TO THE GROWTH OF MANUFACTURING ^ 

Still many factors worked to develop industry in the Colonics. One 
factor was the greatjneed in a new country^ for many articles of every day( 
use such as furniture, wooden plates, Ispinning WheeM, churns, buckets, 
hoes, plows, wagitis and carts. A Mfcond aid. was the d'osire ^n the part 
of the Colonies tfO^ less dependjertt on England. Th^ro Was a great dcfal , ' j 
of resentment toward, the laws^ssed in England designed to prol^bit ^ 
manufadturing in the Colpnifes. The Colonists needed things to exchange 
with thev mother courf^ to get what they wanted. • The Co/onists wanted to>* 

: ■ / f' 
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be &ble' to obtain a higher price for their Roods so they co\jU1 buy more 
of what they wanted. Hventually these conditions, aiong with many others, 
caused such conflict that the Colonies broke with Pnpland in 1776. 

Another fact-ws^promotinp ind\>strial p,rowtM' was continued immigration. 
More and nore people were coming to the Colonies, They brought with them 
knowledge of mamifncturinR and trade. They also had important skills in 
workinp with tools. As more people came to the Colonies, people wanted 
Roods that had to be produced 
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ACTIVITY If 3 




To review, here is a list of thihfis limiting the growth 
of manufacturing in Colonial America,^ , 

1. F^ack of enerp)^ resources 

2. Lack of spare casTT 

3. Lack of banks to lend money A ^ . 

\ 4. Lack of labor supply ^ 

• 5. Lack of raw materials 

6 . Lack of know led ^ 

7. Mercantilism ^ 

Find the words that are underlined in this puzzle. Remember, 
the words you find were things that were not available or were 
slow to be developed in Colonial America, Mercantilism was an 
economic arrangement. that discouraged ^industrial development. Use 
the sheet of paper your teaclier hands out. 
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Here is a list of things /liding the growth of 
manufacturing in Colonial America. 

/ . ■ 

/ 

1. Need for profacts , r . 

2n Desire to produce goods to trade ,1 
3. Desire to be less dependent on England 

4/ Increased know-how and skills ^ \ 

S\ Increased immigration ' ' / 

Find the words that are underlined in the list in 
this puzzle. Use the sheet of paper your teacher hands out. 
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COLONIAL HNRRGY RnSOl'RCBS AND INDUSTRIAL GROWTli 

We are now going to look specifically at two types of industrial 
development in the Colonies, One, the growth of the mining industry, and 
the other, the use of water power as related to the mill industry. 
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^ Tl\e Mining Industry . The early settlers in the Cblonies dlevQted 
mucl^ of their time seeking gold, silver and other precipus metals. 
Significant amounts were not found. 



On the other hand, iron ore could be found in all the Colonies 



Tliere was a widespread demand for iron, which was used to manufacture 
crude tools, farming equipment, ne^ils, pots, weapons, rims for wheels an(i" j / 
\ the like. By 1775, tlie Colonies were producinp about one-seventh of the 
^ world's supply of jiron, and their production of pig and bar iron exceeded 
that of England. ' ' 

In order for this growth to occur, a primitive encrpy resource was 
used. That energy source was charcoal. It was formed by burning wood at 
hiph temperatures and low oxygen. Using charcoal, bog iron, which was found 
in marshes, was melted to a semi-fluid state called a bloom. The bloom was, 
cooled and then haimnered on an anvil. Tliis hammering removed the wastf^ 
called slag. 'Wrought iron was the result. 'I^he wrought iron was then heated 
again and poured into molds to make bars. The bars of pig iron might then 
be sent to a ''slitting*' mill whe^e, at white heat, they were rolled into 
small rods. From these rods the Vocal blacksmith 6r farmer could make thf^, 

' r 

products needfed . \ 

Once the Colonists had the raw material (bog iroh)% the energy source 

(charcoal for heat) and' the know-how, the Bnglish could not prevent the 

growth of the iron industry in the Colonies. ^ ^ ' • 
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ACTIVITY /f 4 



Yovi hnvc just learned about a cri^le process of 
turni,iig a raw material into a product that could be used 
in everyday Colonial life. Pick a product/ that you use 
frequently. Try to keep it simple but make it something 
you depend on and that has to be manufactured. On a 
piece of paper tra(ie iis production from start to finish. 
V/hat ai'e the raw materials needed? tVhat cnerf:y resburces 
inre used ta produce it? What energy resources ar^e used 
to transport ^our product? Would you l^e able to have • 
thi's product if you lived in Colonial times? Vliy or 
why not? 
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Watei* Power . As you 'can see, few of the 'energy resources today wery 
available to the Colonial Americans. One of the main energy resources in 
Colonial America was water power. Water power was key to the develop- 
ment of the mill Industry. Grist mills for grinding grain and c6m 
into flour were found in all the Colonies. These mills were run by water 

♦ 

power. Overshot or undershot water turned the water wheel placed in or 

-■. . ■ ^JJ- 

by the flow of the stream. This picture -shows how water power turned a 
paddle or water wheel that then turned the stones that ground the grain. 
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These mi,lls, because of the water power available, were amgnj? the 
earliest establishments in a ifew community. People from the community 
brought their grain to the mill. Other stores and shops then grew up 
■ b\5^ie, stream and mills. These first community mills wore small. How- ^ 
ever, during \\p i760's large merchant mills, converting over a hundred 
bushels of grain a day into flour, manufactured flour for the export 



trade. Bake ovens were usually associ^od with the mills* 

These two industries were j^i^y Important , particularly .in the 

Middle Colonies. '"AlTnas.t-Jvalf- of the e|^^rts from New York, and Pennsylvania 

from 1764 to 1766 consisted of flour and h*iked good^s. # 

ENERGY AND TRANSPORTATION: THE COLONIES' ANP NOW 

We have talked about how energy resources affepted the growth of two^ 

industries in the Colonies. Another way to learn about energy in the 

Colonies is to investigate transportation. Learning about tran§p<^^tation 

then dftdcomparing it with today can tell us some things al^put how we use 

- \ ... ' . ^ 

and depend on energy. * - 

The early setters were primarily dependent on water for transportation 

A great majority lived on or near a river or stream, and practically every , 

family had a boa^of some. kind. Flatboats were used for transporting heavy 

cargoes^ The soupos of energy used to propel these means of transportation 



were human and wind. Oars, paddles or polQS were used, V/ird was tised for s 
power. lEven so, water travel was slow. ^ trip fron New York to Carolina 

took four to five days. For the transatlantic voyage three to eight weeks 

were needed • ' 

Land transportation was also very dif^cult. The first road? used by 

the settlors were nothing more than Indian trails. They were narrow ^d 

frequently winding. By the middle 1700 's, Colonial roads did improve. 



One could travel the 711 mi le^from Boston to Jamestown/ Virginia, by 
stafjecoach In ahout two weeks ccverinj! fifty mile? o day, Tner^y sources 
used for land transportation included human nnd animal, ^ 

People walked or later, when the roads were hotter, horses anc\ mules 

^^oachos 



were used. Animals c^irried people pulled wajions, carts and stan 





Here is a. of enerf:y resources used for transportation 
dur:ing Colonial times. Copy it on a piece of paper. Then make 
a similar list for today, V/hnt arc the energy resourcc^^U 
means oi? transportation "that are Jised today? 

V/ind sail power 

Human -- paddlinp, polinp, rowing, walking ' 

ft 

Animal horse^S and mules to carty people 

or pull wagons,, carts and stagecoaches 

♦'Next do a time study. Compare travpling* from Boston to 
Jamestown in ITSO with today, Jlow long did it take then and 
how long wouid it \ake now? 

Answer the following questions for discussron in class, 

i. How has the use of energy resources for 



transportation clianged -from Colonial 
times to to^lay? 



2, Mow haVQ these changes effectcd^the way 
people, live? 

' 3, Miat would be, somO ©f the effects \'^o 
, did not have the present day enotgy 
resources available for 1;ravel? 

■ t<. ' ' ' V 

4, V/hat ore some ways we can help ensure 
that we have energy resources available 
to travel in the future? 



\ 



ENERGY AND COLONIAL AMERICA t ^ 



LESSON THREE: SELF-RELIANCE 



Lesson Objectives 



• To relate the concept of self-reliance to energy use during 
the Colonial period , 

• To explain how energy conservation is an example of self- 
reliance 

To be«able to identify the steps in group decision-making 



• To make decisions concerning energy use today. 



ACTIVITY ft 1 



. Think about yourself. Ypu are an individual, different 
from everyone else. What you think and do every day is 
different from what othfir people think and do. One of the 
things that makes you uhique^is how you take care of your , 
needs. On a piece of jpper write down the things you do for 
yourself during a tyn^al day. Your list should inc;\ude 
things such as fixin&your own breakfast, walking to school, 
doing your homework Br making your bed. Your list can also 
include things you have made yourself such as model air , 
Lanes or drawings. 





seIf-reliance - — ^ ' 

/ > Having thought about yourself you are now ready to learn about a 

value held by Colonial Ameticans. > From Lesson One you learned about our 

American heritage. This lesson will also deal with our herit^e but 

• instead of talking about how pepple lived from day to <(a^, we 'will be 

talking about a value they held. A value is a belief you hold. You may 

v«ilue hard work or honesty or free time to do exactly wha^ you want to 

do. Values aie principles that guide your behavior. Not ever^ojie holds 

•the same values-or acts on their values in the same way. 

* ( / 



Just a5*5a^particular language, in our case, Lnglish', is passed on 
from gene|atiQn to generation^ so too. ar^values passed on. Values ar^^ 
taught to you by your parents, friends, teachers, the things read 
and even the TV, Groups of people also have similar values. 

There is oije particular value that was. held by many Colonial Americans 
This value is "self-reliance." This is the belief that one's success ^ 
depends to a great extent on one's own effarls^^iHs and abilities. 
People immig/ated to the New World for many reasons. One of these was a 
belief fhat they could and should "make it on their own." In Europe, Uhat 
you could do. with your life was usually tied closely to your family back- 
ground. Only 'the wealthy had a chance to receive a formal education. 
People were limited in marty ways because their positiftn in society was 
fixed. Land was scarce and opportunities for advancement and change 
depended on factors ^ver which a person did not have control. 

People came to America and still come tod^y looking for a chance to 
work hard and succeed through their own efforts. This is not to suggest 
that Colonial Americans did not help each other or share. In fact, the 
early settlements were very much coopera^^ive efforts. Colonial Arnericans 
believed in self-reliance, but they were also interc(ependent with their 
surroundings. What they did afllFected the lives of future generations as 
well. Still everyone was expected to do his or her share. Because people 
hadito wprk so hard and depend on their natural environment to survive, 
the value of self-reliance grew and became part of our American heritage. 
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ACTIVITY if 2 



Go ^ack and look at your" list of ^Re things yo,u 4o for 
yourself eViry day. How are these thilngs examples of your 
own self-reliance? Sh^ your idepir with other meirfbers of 
your class. jWe all of you self-reliant in the same ways? 
What are the similarities and differences^ 



ENERGY AND SELF-RELIANCE 

How Colonial Americans used energy resources can be related to the 
concept of self-reliance. We know tl) at people U'ving during the Colonial 
period were dependent on energy resources, such wood and water power. 
People were also self-reliant because they had to ^btain these energy 
resources 'for themselves. They had to depend on^^lj^ms^ves to get the 
energy resources they would need. There were no elecyic bills every 
month, because there was no electric company to pfovide for lights, heat 
and cooking energy. 



ACTIVITY 3 



I Here is a list of energy resources available to 
Colonial Americans. ^ 



WOOD 
WATER 
WIND 
HUMAN 



ANIMAL 
ANIMAL FAT 



Match up these energy resources , available with the 
pictures on the next page. To do this, copy the list on a 
piece of paper. Next to each energy resource put the num- 
ber of the picture which corresponds. Now pick any^three 
energy resource and picture combinations. Write down how 
you think the work being done reflects the value of 
self-reliance? How are the people depending on themselves 
to obtain and use thp energy? ^ 
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MAKINC nnCISIONS ABOUT F.NERGY USE • . 

Group necislon-maklnR . Although Colonial Americans Wer^'firm 
i" * ' . 

believers in self-reliance, they still had to work together. Part 

of living in any group, whether it be a family, a society in 1750, 

or tO(iay, means participating in j!;roup decisions, 

C^oup decisions' in Colonial times were often concerned about who 

would do which chores. In add^tioli, group decisions^. had*^ to be made 

as to how the available resources, including energy, would be used. 

.There are four basic steps to group decision -making. They ^re: 

1. Gathering information : 

2. Stating alternatives 

3. Making aschoice - ■ 

, 4. Examining the consequences of a decision ^ . " 

Gathering information means finding out what has to be done and 
, obtaining the knowledge needed. This can include stating the questio 
to be answered. Information can be obtained from many sources such 
as books or the opinions of the group members. Stating alternatives 
means examining ail the possible decisions that could be made. Next 
comes actually making a choice from your list of alternatives. Once 
a choice has ^eeji selected, the consef^uences of the decision need to 

be examined, ^ ■ 

' ■ , ■ ' ' ■ . / 

This may. seem like a complicated process, but we all engage in 
these step's every day. An example will help you to understand this 
process , 



» 



^^^r^""-----^-- The family car . Your fimily is eatinp breakfast together ,one 



SatJtday morning. Your family owns one car and on this particular day, 
faJhily members ha^^e to go dif/crent places at different times. The ' 
group decision that needs to be made is how the family car will be used 
tb best meet everyone ^sn^eds^ 
^ To gather the informatidon your fami ly discusses eaCh person's plans 
to find out who is doing what, when and where. Once everyone has stated 
his or her need for transportation, alternatives need to be clarified. What 

ft '■ 0 . - *^ 

*" • • ■ ■ ■ " ^ . 

- are the other possible means of transportation? Is it possible for some 
members to take a: bus^ catch a ride ;dth a friend or even change their 
plans? Next, a \iecision has to be made .concerning the use of the family 
car. Priorities and needs are ^weighed. It may not be possible for everyone 
to get his own way; compromises may have to be made, y^ compromise is wh^n 
different people in the^roup give up part or adjust what they want iii order 
for a mutual decision to be raachWp. Before the family goes about their ' 
business, the consequences of the decision should be examined. Fdr example,^ 
how muc^ gas will it take for everyone to have access to the car? This 
may load! your family back to Step 3, which Is making another choice, or to 
reaffirming the originar group decisio/i. 

Your family has practiced gr^w^ decision-making. Everyone has had / 
a chance to have a say, and the decision reached cpn^iders everyon^s 
needs. Just- as your family today inakcs group decisions, so too did' 
Colonial families. , % r : 



ACTIVITY # 4 



' Pretond^you are a member of a fami ly lii^ing in Colonial 

America ih 1700. You live in a small farming community in . 
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rural New Jersey. Work with* three other members of your 
class for a decision-making activity. There? are four 
membeftrs of your Colonial family — a mother, a father and 
two children ages 14 and 15. Takfe this Us^t of some of 
t,he tasks tha^ need' to be done for your fWily to survi;(rc. 

IV/?. Planting and harvesting the '^rden'and fields 

]/ 2. Taking wheat or corn to the local grist mill 

] ' ' to be ground into flou^>- 

I 3. Making boots and shoes 

j 4. Wking candles from animal fat - 

^ \y 5. Cutting wood fpr heat and cooking 

I ' 6. Carrying water 

I 7. Spilling thread and weaving cloth 

\ 8, Cooking 

X9 . Tending the f ijpe 

th your family group, dec|.de how these tasks can be 
divided. G6 through jeach step of the decision-making jprocess 
Gathering information!' may include who is best suited to do- . 
each chore or how much time each chore will take. Clarifying 
alternatives v^ll mean looking at the possible ways yOiir 
family can divide up the tasks.. Can water be carried by one 
person or will it take two family members? Making choices 
will include actaally dividing up the chores. Examining the 
conisequences of the decision will include discussing what 
effects the decision will have on each family member. 

. This role play will require that you^^put yourself in the 
"place'* of the Colonial fdmily. The chores to be divided Are 
very different from the ones you do todaj^ but the idea is the 
same. As a group you need to malce decisions. 

Once you have divicjed up t|ie list, think about the energy 
that has to be used. -Which tasks require humftn Energy, animal 
energy and/or energy from the natural environment? 

\ ^ * ■■ ^ . - 

Discuss in your family group the following questions: 

1 . How an<J|r^why is each type of energy important 
. to the survival of your Colonial fafhily? ^ ' 

2. How is your family self-r^iant jjfl^ dependent 
, on energy resources? 



SELF-RCLIANCE AND- CONSRRVATION _. 

One of the maj^r ty^^s of decisions that had 'to be made in the 
Colonial family and community was how to consewe energy resources 
Wasteful use of any resource could be dangerous. Self-reliance also 
meant using energy wisely, for no one woUld provide it for you, ^ 
Candles took a long time to make because the wicks had to be dipped by 
hand. The animal fat used to make candles was hard to obtain and had 
to be used wisely. Wood used for heating and cooking also had to be 
conserved. Each family was self-reliant in that they obtained their 
own supply of wood. Chopping wood was a difficult task. Fires did not 
burn full blaze at night. C^als from the previous day's fire were 
saved and used to start the morning fire for cooking. 



ACTIVITY # 5 



Again work with your Colonial family group. However, 
instead of pretending you are a Colonial family, your groUp 
is a family living in Indiana today. On a piece of paper 
make a list of the things that need to be done for your , 
family to survive today. Also make a list of the types of 
energy resources that you depend on today. Who gets these 
energy resources and how are they obtained? !^ow are the 
energy resources distributed in your family such as the use 
of electricity ai^d gas for the car? Practice your group 
decision-making skills. ^ 



Your new list of tasks for your family should be very 
different from the one for your Colonial family. For example, 
you still need clothes but how do you get them and what are \ 
Hlley nfade from? Cheeky the labels in your clothes. All syn the- \ 
i tic fibers use some kind of chemical, many of which come from 
petroleum. You dori't dry your food. but keep much of it in the 
refrigerator. You don't cook over an open fireplace but use< 
a gas or an electric stove. 
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Think ugain about self-reliance and energy. Discuss ,the 
following questions: 

il. How has the dependence on others changed with 
regards tQ the production, use and distribution 
of energy resources? 

.2. Are we sel^f-reliant when it comes to energy 
resources todayt 

V 



3. \^ha1t advantages and disadvantages are there to 
self-reliance In energy that you learned from 
beings a family irt Colonial America? 

4. What are the advantages and disadvantages for 
the dependence cfn others for energy resources 
that we experience today? 

5. How do you feel about today Vs dependence? 

S^Q^l^ we and could we become mo|re energy self- 
reliant: within our families? Y ^ 



7. How can we become more sejf -reliant by consert^ing 
our energy resources today? 



( 
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Energy and Industrialism 



Teacher's Guide — Energy and Industrialism ^ . . . . 

Adaptations -*- Science, Language Arts, Practical Arts 

Energy and Industrialism (Student Materials) ^ 

Lesson One: Change and Increased Use of Energy Resources 

Lesson Two: Inventions and Change * — 

Lesson Three: Transportation and Change 



LESSON ONE: CHANGE AND INCREASED USE OF ENERGY RESOURCES 



0 

TEACHER'S GUIDE ' -.-^ 

; ■ " • ^ 

Introduction ; ♦ 

This lesson considers the changes that%ook place in thd United ^ 
States during industrialization: this time period is approximately ' 
from 1860 to 1920. The main emphasis is on changes in sources of 
energy as the country moved from a rural agricultural economy to an 
urban industrial one* Students are asked to imagine what life might 
have been like during this period of industriar\growth anc[ change. 
Through the use of charts and graphs, students aW asked to identify 
the different energy resources that became Important during this 
time period. Students are expected to be able to read and interpret 
tables, and graphs. 

Objectives ; . ' . . 

1. Students will identify the energy res,ourceyu5ed during 
the Industrial Period. 

2. Students will become aware of how the type o£ energy resources 
changed during the Industrial Period. 

3. Students will become aware of the 'increased use of energy 
resources during the Industrial Period. 

4. StudentJfi will be able to compare life. styles and energy 
resourcflfs in the Industrial Period with life styles ani^ energy 

. resources today. l. - . « 

5. Students will be able to identify how changes in enc|4>gy 
r^ources caused changes in life styles utilizing what is 
available to eat and drink. 



6. Students will develop skills in interpreting tables and 
graphs and identifying changes in energy resource use. 

Time ; Three to four days. 

Instructional Strategies ; ^ 

1. Introduce this lessonlwith a large group (total class) * 
di8ci^)lsion ^about life' in the United States during the period 
of industrialization. .In order |co focus on changes that 
' have occurred sihce this period ». direct the attention to 

life styles that did not have the advantages of today's 
c<)nvenienc9S in the preparation and preservation of food, 
/ctivity 1 should serve as an opportunity for students to 
imagine how life styles have changed and what relation energy 
has played in these changes. > Any snack foods representing the 

. ■ • ■ . ' r. 
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^ niid 1800 's to iDOO's would be simple home prepared cakes, 
cookies, bread and natural fruit in season or dried*. Point 
out that such ideas as standard measurements and recipes 
were not even common during this period so that each family 
had to develop their own pattern for booking, etc. Improved 
transportation hnd food storage began 'to promote marketing 
On a regional basis but the development of national markets 
was a change tHat occurred along with„ industrialism and did 
not exist prior to this period. Other discussions could be 
held on the cost of food because of transportation and 
packaging or the sanitary conditions of roday's. food.. Esti-, 
mated costs of different snacks could be figured by letudcntR 
who might be interested. 

Q uestion 7 / Tlie answer should Jncludc some of the 
follovTing idea?: transportation costs, pack^ing cost^,"^ ^ 
labor cos ts . ^ *' 

• 0 

Question 8 , Included here should be the homegrown 
versus store purchased. The use o'f probably^ Uv wood fire or 
stove and today's modern electric popcorn pvftper. Again, 
transportation and packaging can be referred to. 

2. Students should read thcUjiateriait|"From Wood to CoarVand ''0; 
and Natural Gas Befc6me In!^^ant"^as presented in l^essoh One 
Also have the students compile Activities #2 and #3. 




rs t o Activit y #2 : 
1.1 Wood and Coal 

2. 1870 (foal is,^ longer 100% -of nonwood fuel.) 

3. 1910, 76.8% of all fuel ' ' ^ " 

4. Wo(id .consumption* has declined by 90.9%. 

5. Coal consumption increased to a bigb- of 77% in 1900 but 
has^ecreased as a percentage of all fuel consumed since 
l;900,to only lf!.6%;in 1977. . \ - 

6. Consumption .pf all other fuels has intrcQsed from- of 
total, fuel cons^niori in 1870 to 81..'?% in 1077,. total 
increase is 44./7'6 _ 

7. Answers will vary but should reflect the students^ awareness 
of some of the alternative energy resources being developed.. 
Pon example/ the use of coal could increase again. 

8. Answers will var>' l)ut should l^e consi|;tc>n1* with answer 7. 



Answers to Activity tf3 ; 

1. Wood, coal, natural gas, hydrq-olectric power, oil 
and nuclear power 

2* Wood and coal, ^ood and cpal, oil, natur&l gas and 
coal 

3. The changes ins the type of fuel consumption were the 
decline of wood and the increase of first coal, oil, 

I and finally natural gas. The answers will vary in 

.<the jbxplainin^ why, but should include a reference to 
the /development of machines such as the gasoline 
engine and the use of more efficient fuels" such as 
oil and natural gas. . , 

4, Solar power, wind, geothermal. Most of thesje were 
not developed to a point where they were making a 
significant contribution to energy use in 1977. 



These activities could lead to a disdussion about the changes 
from a dependence upon wood as a fuel to th^ use of fossil 
fuel as well as today's interest in dev^oping solar and 
nuclear power. Another point to discuss is the renewed 
interesf in and use of wood as a ^ource of fuel in heating 
homos. Wood, a renewable resource, cannot provide all the 
needs for energy but is a reasonable alternative for many 
people to supplemeht their main source of heat. ^ 'A discus- 
sion ef the environmental effects the increased interest in 
wood^might have would be a very^ valuable topic. ^ 

3. Students should read the remaining text and complete* 

Activity ff4. ^This reading assignment provided additional 
information on how the use of energy resources „has changed . 
This ^oul^^be a great opportunity to include a reference to 
the current energy crisis, our dependence upon oil and oil 
products and how or what alternatives mijght help to relieve 
the crisis. 

Activity H provides an opportunity for the students to 
compare lifestyles todsy and in the past. Using their 
imaginations, they can also identify some valGes. You may 
want to show a filmstrip 6r a movie that shows the way of 
life between 1860 and 1920. ThiS Would serve as a spring- 
board for ideas that' the students write in their paries. 
The Industrial Reyolutiog^ In America i>)an example of a 
filmstrip you might use. 



Imstrip you migh' 

9u • 



, This is also Va good opportunity to review the conte\|j: 
presented in J:he (esson. A film ^hat you can use for 
a review and an enrichment lesson -is Hnergy; Tl ie Fuel 
and Man , ia77/ Students should be able to demonstrat'e 
.their knowledge of energy resources used during the 
Industrial Period, how the use of energy rcj^ources ' 
changed, changes in lifestyle as a result of changes 
in energy consumption and industrialism. Students' 
could share their diaries with one another in small 

.groups or as a'whole class. If .there is time, this 
would be a^ good opportunity to present skits which 
represent the contrast in lifestyles. 



Student Assessment ; Oorrect answers i<;6 thd assessment instrument for 
/"Changing Energy Resourdes and Increasing Use" are: 
1. B, 2. D, 3. C, 4. B, 5. A < ' 



J 
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STUDENT ASSESSMENT 
ENERGY ANDViUDUSTRIALISM 



Lesson Oner — <;hanglng Piergy Rgsoutpes and Increasing Use 



1. 



tge 
etl 



During th^ early Industrial period, what change occurred- 
In the main energy resource? 

A. (hi replaced coal. . 

B. Coal replaced wood. 

C. Water replaced wlnd^. ' 
^ D. Charcbal replaced water. 

..V ^ ' \ ^ ' 

2. The Industrial Revolution is best noted far the 

« 

A* development t>f nuclear energy. 

B. , development of the windmill. 

C. change from a urban economy to a rural economy, 
change from animal power to' machine power ^ 



3. 



'4. 



5. 



Which of the following best qjlows the change in major 
energy resources from 1850 to the present?, 



A. oil, wood, coal 

B. coal, wood, oil 

C. . wood, coal, oil 

D. wood, oil, coal 



During the Industrial Period,. what develppment occurred in 
energy resources? 

A. Few new ene^y resources were developed. \^_^ 

B. Many new energy resourte^ de>^eloped. 

C. Few supplemental sources were developed. 

D. ^any animal pources were developed. 

I. ' ' ^ " 

Compared to previqus years, energy resources -used during 
the Industrial PerlSd included more 

A. fossil fuels. 

B. solar filter natives. 

C. animal power. 

D. nuclear power. 4 
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LESSON TWO: INVHNTIONS AND CHANGK 
TliACIIER'S, GUIDE 



I,. 

latroductlon ; . . . » 

In this'T^on, Students are asked to identify inventions as well 
as recognize howHhe^e inventions changed our consumption of' energy 
resc^rces firing the period of industrialization. The growth of Anter- 
iependence,.both in the United States and on an international Wei, is 
discussed. Students are also asked to identify their values concerning 
the use of electricity. In addition, they use theia^ imaginations to con- 
sider what life mj.ght be like if some of these inventions ^b^djiot taken 
place. There are no prerequisites. ' ' >i 



Objectives :. 

* 1.' Students will be able to identify at least eight inventions,'^ 
that were developed during the industrial period of. the, 
^ United S^tates (1860-1920). 

J ■ " 

2. Stud^s will be able to explain orally or in writing how new 
^ ' inventions contributed to an increase in the demand for energy. 

' . 4 ■ » ' 

3. Students will bo able to identffy some renewable and non- 
renewable energy resources. 

^ ■ ' ^ 

•4. Students will be able 'to identify certain values regarding 
energy use in their home. 

5^ Students will be able to imagine what life wais4ike without the 
\ electric light. ^ • 4 

6. ' Students will recognize how new invent ioi^s led to' greater inter- 
dependence i)0^ in^e United States and internationally. 

Time ; Two to three days . , 

Instructional, Strategies : ^ 

1. Introduce students to lesson tw6 and ask thenr to complete Activity 
#1. Perhaps the class could wibrk in groups of three to develop 
a concensus response to the (uiestions and then each group or triad 
share their responses with the large groilp. You may want; to 
monitor them byXaskinj; "are /there answers that diffejf fro« the 
ones alrefdy gmn?" Discussion and answers will vary but emphwi 
should fobj»»r-5n conservation; fiuiking use of renewable resources; 
/ ' development of possible solutions to the problem; can we maintain 

J our current life styles and standard of. living, or even improve 

' f It, with preset sources of energy? ^ 



ELKCtRICAL APPLlJ^CE 
' CHBCKLIST ' 
Grand- 



Ranking of 













1. V;- ( 


r--rf — 




* 1 ■ — — \^ — " 

/\U LUlMcl L X v^iULUCo Wdl^llwl » 




\ 






Automatic ctfffeemaker 

, 4-. «.., 1 , . , A , - 










RlnnV anri whit A TV 




— — . 




<• 


' — 










Air conditioning 










Color TV 




J 






*% ^ 

Crockpot J 








f 


Dish^sher 










'Blanket • 










Calculator / 










r-'^r-^ - ■ 

. Games 










Can opener 


— ■ ■ — r - ■ ' " — — - 








Clock . 




■ ' ' 






Fan 








• 


Furnace 






• 




Garape door opener 










nor QOg cooKcr 










Rn 1 r e 










Stove 


« ^ -m, - 






/■ ■ -■ ^ 


Toothbrush 










^' - - ■ - — ■■ - ■ ' \ — ' 

Vacuum^ cleaner 




f 


— 1 — ^ 




.. , — ■ 




... — ■ 




.« 


Corn popper 
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Water heater 
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Power drill 
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2. Pass our the Hlectrical Appliance Checkli?t to your students. 
Activity #2 provides an opportunity for students to become 
aware of just h6w much their use of electriQity is different from 
that of their parents and grandparents. In completing Activity #2, 
the students are also asked to identify some of tneir own values 

In relation to the use of electricity. There are no right answers 
here, but discussion should be centered around how the students' ^ 
lifestyles and dependence on el'ectr?6ity differ from previous 
generations, what thpy identify. as impdrtant uses of electricity 
and what reasons they give. for those changes. The newspaper 
^ ar'ticles i^ill also vary. However^ they might include the con- ' 
v0nience of the expess use of electricity and also the lacH of 
ejkercise people get because of so many gadgets. Encourage the 

students to share their ideas". 

r i. t - 

3. * Have'the students read "Inventiohs Create Change in Way of Life." 

Discuss the way lifestyles changed as a result of inventions and 
how new industries were created as well. You might 'ask the 
students to identify other inventions that they thiYik have changed 
their lifestyles more recently. This could include a discussion • 
of the television, the airi^lane and the computer as well as others. 
' The- idea of .interdependence should be stressed and students should 
also- see how lifestyles change as a result of interdependence. 

4. Have ffle students complete Activity #3, "Life Without the Electric 
IVhatejver". This activity should reinforce the discussi<>n on life- 
style changes. Have the students share their stories with the 
class. .This could be accomplished either. ip writing or orally. 
There are no right answers, however the students should be aole 
to recognize that some activities might' have to ^e altered as^a*^ 
result of no elecTtric lights or other electrical appliances. In 
addition, timing could be a topic of discussion. Using daylight 
hours to complete certain tasks pould be discussed. This could, 
go in many directions depending; on the class .and how much time is 
available. Interested students might research and bidld an elec-^ 
trical system model. ^ , 



5. H^e the students either read or review the remaining material. 
• Next, have them complete Activity #4. The timelines should be 
creative and informative. Examples of different information 
should be shared so the entire class can see what different time 
lines look like. Emphasize that these tell a story about someone 
or something. This can also be tied in with a r^vi-ew of thi^, lesson 

Studgnt Assessment : Correct answers for the assessment instrument for 
V "Inventdons and 'Changs" ^e: ' ,, 

"i: B, 2, A , 3. A, 4. D, 5. C * ' Y 
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STUDENT ASSESSMENT 
ENERGY AND INDUSTRIALISM ' 



Lesaon Two; Inventlone apd Change ^ ^ . 

1. During the Industrial Pei^iod, most Inyentl^jis requited the use of more > 

A. renewable resources; ^ . - 
* B. ^nonrenewable. resources. \ * , 

C. human energy, v-.!^ ' 

D. animal eilergy. 

2. How do lifestyle^ of today compare with lifestyles one-hundred years ago? 

^ A. We depend less today oa renewable resources. ^ 

B. Few^ goods are available todayJ^ ' 
' C. We aepend more Jtoday on non-renewable resources. ^ 

D. We depend less on others for food. 

3. Vthich of the f6llpwing are renewable resources? ' 

V A. wind and water • • . 

B. solar and oil ' 
' C. fossil, fuels 

D. coal aiia gas 

4. New inventions contributed to # 

* 4 ■ 

A. more use of charcoal.* 
* B. lesji use of electricity. 

C. more use of wood. 
« ' . D. less use jof^tftlmals. 

5. The eighth grade class visited the Ridgeview Electricial Generating Plant. 
Which of the following would not be used in the planr to gei^erate eleo4;ricity? 

k\ moving water - ' 

B. bursting fossil fuel \j 

C. forced air ' * * 

D. steam from nuclear power ' . . / 



• LESSON T^iREE: TRANSPORTATJON AND CHANGE 



TEACHER'S GUIDE 



Introduction : ^ , 

4 

This lesson will focus on the changes that took place in transportation 
during the period of industrialization between 1860-1920. As the mode^of 
transportation chanjafed from horses to fuel-powered vehicles, cMir dependence 
on nqn-t'enewable resources increased. This has ^resulted in a need to 
develop -conservation-strategies in order 'to stretch the refeoi^rces. Stud^ts 
aye asked to examine the influence of transportation in their ^daily lives 
at 5ch90i ,as well as to explore Jiheir own. values in^relation to the use 
.of the automobile. Through the use of a simulation! the students develop , 
a problem-solving strategy arid role play the presentati6n of the solution , 
to either a ^dity^ government or school board. 

/ . Prerequi'sites : ability to *ead charts 
Tjbjectives : - * , . 

.. 1. Students y/ill be able to identify Changes in transportation 
patterns . • • 



2. Students will recognize ,th^ role of the automobile in 

changing the American Lifestyle. » , ' 

3. Students will identify some of their values in relation to ^ 
the, automobile . . ^ 

4.. .Students will be aware of and able, to discuss How they - 

deperid on the automobile. ' > ' • . 

Time: Three to four days , 

Instructional Strategies : . % • * .. . 

1 Have the students read ah() do Activity #1; This is an ^ 
introduction to the study of transpprtation.anxi how it » 
•influences th Ism in their- scho'ol, environment. By dis- 
' Cussing the quest j.6ns and the answers which they suggest, 
•some recognition of society's dependence on transportation, 
, in particular the automobile ,^ should result. The students 
should begin to identify 'the changes that have occurred as 
^ we changed from horse tQ, fuel-powered vehicles . Jh^r 

description of how their' school would function wiHl vary 
depending on whether they attend^'a neighborhood school or, * 
a consolidated school. You may want half of the class to 
, , writhe a paragraph about the different Jtypes of schools and 

to compose ansrwers'. This would give the s1;udents a sense of 
the problems different people face. The more advanced 
■ * ' student could probably handle this more easily .' 



2. 'Read "t-rom Horse to Steam i^ngine." ThiJ* information CQMld 
. bt) further developed. Some of the students with high' i^itc're/t 

could inake a report on the early^histony of their own cofhmunity 
and what chqnges in transportation actually Occurred during) 
this time period. They could present their findings to thy 
class. Some questidns thTit they might consider would *b'e, i.as- 
the town built on, a river? Did it happen .to begin as a rail- 
road town? IVhat^ types of transportation are available? This 
type of information will, of course, vary. Resources for t^4>m " 
to use would be the public library," the Chamber of Commerce "or 
even Vonjmuhity leaders. ^ • ' . .. . ^ 

3. Have th^ students read and carry out 'Activity Two.^ This ^cti^ity 
* provides an^. opportunity fogr the whole class ^ to become involve'd. 

- : First, discuss problem- solving with the class. Next, form small 
groups of ^-6 and have each group decide on their own- problem. 
Here you could guide them .so that each group has' a different concerrt 
This may not be practical but the important issue is that each- 
. problem should be related to transportation. School transportation 
^ could easily be a topic for at least one group ^to tackle., Whon 
the groups have worked out their solutions they should present them 
to the rest' of tha class, ^hey should role play their problems out. 
If appropriate, they should be encouraged to, contact city officials 
, and/or the school board with their results. ' - 

4. H^ve the students read the rest o« the material that starts with' 
"From Steam to Gasoline.". Next, tfiey should do Activity fhree. " 
Th^ answers to this activity show the "rapid growth of thci automobile 
as an important means of transportation. They should becomfe awar^ 
of the influence the automobile has had on our lifestyles as well as 
recogniz^the increased need' for conservation of energy resources. • 

Answers to /Activity ff3 : ' - ' , 

1. Increased-sales, increased registration v ' 

_2^ t, 255, 859 ^ . 

871,228 ^ ' . " • . • 

4.-7. Answers will vary. Students should be able to support 
whatever answers ,<they give. * » 

A 

Students could mi^ko-ga^aphs of this data to show the incre.ase of sales 
and refgistration bf automobiles and trucks and may want inore tm-to-date 
information. A good source is Historical Statistics of the UnH±ed 
States:' Colonial Time trf 1970 . This is a tw^- volume set published 
in Washington, I), d., 1975'. ^ 

I I . ' ' " . 

5. Have the students *e-read fhe information on how the- automobiles* 

Changed the way people lived as well' as the material on conscrva- 
. tion. Next have them complet^ Activity The answers to this 




activity will vary according to what eac(j student thinks is \ 
imjiortant. It should be pointed out that decisions are often 
madi on what the person" Values . The class xiould chart the 
answers of- all the people in the class to find out what the 
students as.,a whple felt was most important and what was t|ie 
least important, A clSlss discussion of question six couUI be 
organized' as a debate if, the class seemed' capable of handling 
it. A filmstrip you might use to review' the lesson and 
chapter is called Transportation "in America . It is a, series 
of fiv6*so«nd filmstrips and e&ch runs abput 13 to H^minutes. 

► ' ' ' ^ 

asessffi ent ; Correct^answets .for t^e assessment Instrument for 
ion and Chan/e" are: ,y ' ( 

\ A, 4. B, 5t--e«r> ' * 
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. stuiJent assessment 

- energy and industrialism /• 

lesBon Three: Transportation and Change * >' v 

V As a result of the developpient of the railroads ' ^ 

• . ' \j' ' . 

^ A. towns were built near the rail lines. ^ 
^ B. long distance travel b'ecame more difficult. 
^ C. clbal -decreased as an enetgy resource. 

less electricity was used as an energy resource. 

2. Which of the following actions can conserve gaeollne? 



A. accelerating jjfulckly 

B. warming upline engine before driving 

C. maintaining speed' limits 

D. using the chofc^^requently 



3. ' Which of the following best shows the order that forms of trandpor^t^l^iks;;;^ 
developed during the Indo^lrrial Period? * - . ^ ^y~\ 



A. horse, railroad,, automobile 

B. ' horse, automobile, railroad 

C. automobllev, ^railroad, airplane 

D. automobile', airplane, railroad 



Is. 



"Look at all these, new shopping c^nterSu"' exclaimed Betty. "Why has our 
city spread out like this?" What 1^ the best answer to Betty's quesition? 

A. The invention of electricity made heating Easier. > . 

* « B. The development of the automobile made travel easier. ^ 

^ - C. The development of nuclear power boosted manufacturing. j 

D. The introduction of mas^ production Increased prl^e^s. 

■ "C ■ ■ 

The invention of th)^ gasoline engine resultec^^in a greater use of . 



A. steam. 

B. coal. 

C. oil. 

D. electricity. 
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ENERGY AND* INDUSTRIALISM^ ADAPTATION 
LESSONS FOR SCIENCE, LANGUAGE ARTS, 
. . AND PRACTICAL ARTS 



Three adaptations are presented here. They" focus on eitergy • 
'resources,' energy Resource use, invention and transportation. All 
of these- topics are central to the study of the Industrial Revolution. 
wRat we want studep/ts^to see is that the increase in inventions and • 
'transportation increased eneirgy use as a result of industrialism. 
We hope that sooiftl" studies teachers will work with science, language 
arts, and practical arts teachers in order to do these lessons. 
Students will not only learn about energv, but they will apply it to 
JJtheir everyday lives. ' v ^ 



ADAPTATION LESSON ONEt USING ENERGY RESOURCES 

Idea. The idea, here is for students to s^ new uses of energy 
resources that resulted from the jfidustrial Revolutioo. They should 
see how they' operate with the.nev uses and how they miftht ooerate 
without them. It should increase t;heir awareness oft the intensive . 
Ose by^ Americans of energy resources. They should be abl/to,list 
a variety of ways that they use enerfey resources and Jjg>Kthey 
thertselves are part of j^igh consumption patterns. 

Objectives ; • • , . - ^ 

i. Students will know basic changes in the use of energy resources. 
» 2. Students will adapt their findings to tKeir own everyday lives. 

Sci ence Classes . Present the students. with several qbjects from 
yWr science class. ■ Hfelp the students to trace when they b6gan to 
intensively usq- these objects ^nd how that energy use Kas increased 
over time. Have them document the in<ireases ih the use of these / 
objects and then talk, about what they can do to conserve energy in 
theit use\of these objects in their own -everyday lives. Student 
might wan4 to trace nutrients iff two sets of snadk foods. They could ^ 
use the sJacks the^ brought t6 social studies class. 

1 • . . \ ' . . . ■ 

L ?ni^ag<» Arts . Students should write, essays on the uses of energy, 
including Wth renewalJl-e and horirenewable energy resources. They should 
demonstrate ways in which they can increase their -use of renewable energy 
resources by substi tilting tjiem for the nonrenewable resources they 

currently use. \ ^ 'i\ ^ 

\ . y , « 

^ /Practical Arts. Students 5ho\ild study how food habits have changed 
as a result of the invention of 51^^)0^ appliances. They might want. to do 
a' kind of "eating tree" where th^y\race^ across history the development; 




of ipplian'^ss ancrceftai^ of foods v Ari^ intensive study of the 

fast food industry woiila'TtT^e the same point. In industrial arts (glasses, 

students shohlfl trace how the development of cars^has increased enej'jjy use • 
and energy consuinptiion . ' ' ^ - ' 

ADARTAtroN LBSSON TWO) RNERGY:. AND INVFNTI.ONS ' / /' . 

* Idea i The purpose of these activities is to focus on inventions and " 
show how^ iViventlons duVing the industrial revolution increased our ejiergy 
ConsumptioTl. Students will a Isd^" attempt to develop conservation plans 
based on their knpwledge of their own use of inventions. ^ 

Object ivej : . - • 

^1, Students will learn af)out basic inventions they use everyday, 

2. Students will see how* conservation can -be applied to their 

use of these inveatiions. i(» ^ 

3. Students, will develop conservation plans based on their 
knowledge of inventions. 

Science Classes , Have students* study a scientific inventioiji^.- They 
should put ^together a collate of pi^ctures of tne uses that are made of 
thi's ^invention. They should be able to expl/in' how our energy use 
increased or was reduced as a result of thi^ invention. "Then you should 
lead a discussion of how the invention might be used more efficiently in 
order •to have energy conservation. -Students should be encouraged t6 carry ' 
out-^the energy conservation measure that is suggested, 

LangUbge Arts . ^ Students should study one famous scientist and write / 
an eSsay on/^the cohtribution^j-^e scientist made and how the scientific 
invention increased energy use. Two resources for this arc: American 
History and Juvenile Books; A Chronoloffical Guide by Seymour Metzner, 1966; 
and American Historical Fiction and Rtography for Children and Young People * 
by Jeanette Hotchlkiss, iQ?*? . Tliey should then develop' an energy conWrva- 
tion plan based on these inventions and show how they mig»ht conserve enet*gy' 
in their everyday liyes- . / 

Practical Art^ > Have, students develop a history of a trade or a prpup 
* of similar trades and the change in the energy required. Students could 
either draw or fi,nd pictures of the various stage? of the trade*, ^ An exat^plc. 
wojald be to trace the jhistorj^ of steel making and the car. Tn home economics, 
a history of the development of foods could be assigned*. Have the students 
share their answers with the entire class, 

'ADATTATtON LHSSON THREH: nfJERGY' AND TRANSPORTATION 

Idea > The idea here is to demonstrate to students the growth of* # 
transportation and its contribution to increased energy use. Students will 
See how transportation has grown and involvo(i more and. more energy use and 
how people need othei* people in transportation in order ^.for goods nnd 
services tojbe delivered to them. 



Obiectivcs: 

r . ■ 



.3. 



Students' \/i 11 analyze ho\« trnnspbrtation has increased 

■.energy use. ' * ' , • ^ v. - 

Stu(,lents \yiU see How transportation increases, have 

-iticrenspd our interdependence. .« • 

'students w\ll develop .1 conservation plan based on their 

knpwlodgt^of inteifdependence^ 



• ' Science Cln-'ses. Have; stuflettts do calculations on cars , trucks , 
trai ns and planes and .the mileage each form of transportation-gets. 
They should do research on the scientific improvements oF the various 
trarfsportat lon methods. -Share the answers wit\i, the. entire -cUss . 

. I.anguane Arts.' Studehlfs should yJrite a poem about any vehiale • 
used for transporta tion. They should take tHe role of that vehicle. and 

explain the enerr.y that is used and the needs and important services 
that are performed bv the vehicle and its .contents. They should thep 
determine ways in which, they might conseig/e transportation energy usQtl 
to brinP them basic" goods and services. As -an alternative, students ^ 
could write a speculative story on why roller skates are becoming 
popular "again. „ . 

J?ractical Arts. . Students should study specific goods that are . 
being used in their classes, ei'ther in home economics or industrial 
arts''' Tbey should trace where they come from and how they get to the 
school' .They should be able to make an. estimate of how much.:ene^^is^ 
used in transporting those goods. They should 'then determine how they 
mioht conserve on the use of these goods and, therefore, reduce the 
amount of transportation that is needed for these goods and services. 
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ENERfiY AND INDUSTRIALISM 
LESSON ONE: CHANGING ENERGY RESOURCES ANP INCREASING USE. 

, ■ ■' .' ■ ^ ' 

Lesson Objectives ' • . 

• To learn the energy resources used during the Industrial < 

Period ^ * 

• To become aware of hof the-use of energy resources 
changed during the Indiistrial Period , • • , 

• To compare life and energy resources in the Industrial 
Period with life and energy resources today ' ^ 

• To recognize how change in the use of energy resources 
<;auses changes fa lifestyles including what, is available 

to eat and drink . •■ ^ 



* ACTIVITY If \ 



Before you begin thi^ lesson you need to stop and thipk 
about life in the mid-iaoO's to thijLearly 1900 's. Try to 
imagine what it might be like. RemSiber. this w^s the be- . 
ginning of change from muscle power to machine power. After 
you hav^ thpught for awhile, think about the type of food 
you might have eaten during this time period. Remember that 
life was fairly simple and that most of the foods during this 
period Were grown by the families themselves. One example 
might be a piece of homemade bread with jam. Another might 
be an apple or other fruit. Now think of the type of food 
>ou and your family eat today. Por clas^ tomorrow, bring - ^ 
with you two different snack foods . One should be an exam- 
ple, of a snack tliat you would eat if you were living in the 
mid-1800's early IPOO's. and the second should be one you 
would eat 'today. • - . 

■ X , - 

vl. Compare the various snack foods your classmates' . 

bring in. ; 

2. Which time period ha's more variety? f 

3. Why 'do you think this is so? 

* • S ' , ' " ■ 

4. Discuss the reasons only certain foods Were 

availably in the 1800 's. 

^ ' *>*■ '■■/■■■ 
" .5. What changes occurred to bring about changes in ^ 

the types . of snacks kids ea^t? 



6. nescribe In a brief paraRraph, on a separate 
piece of paper, the type and amount of enerpy 
used to prepare the dlff^fent ^Ack foods you 
brought' to class- ^ ^ ^ . . 

7. Corppare home-prown snacks with snacks pi/r^hased*^ 
in stores, IVhat added faptors or exi^enses have 
to bo included to cause the price of today •s 
snacks to' increase? r\ 

8. Imagine the snack popcorn. How would popcorn have 
been obtainecj and prepared in the 1800 's? 

How is it^ obtained and pref^ared today? IVhat 
are. the differences? ' * * ' 




.0 - 




THE CHAMGE FROM .WOOD TO- COAL 

Industrialism pr the Industrial Revolution period in the United 
States, from approximately 1860 to 1920 wean^ 9 complete or drastic 
, change k Changes occurred In every aspect of .life. In the United State? 
If largely .meant a change irom a Vural or agricultural economy to on 



f 



■ . • '■. * ■ . f 

industrial one.. Big cities, new sources of ppwer, large lise of machines 
and great new inventions all began to emerge. From the time of the 
earliest settlement of America by. the Europeans until the 19th century, 
work was mostly. perfcgnned by muscle and/ or animal power. Energy to"' heat 
homes and to cook was provided by wood, and light sources were found 'in 
fish and -animal fats burned' in simple lamps or as candles much as they 
ha^ been for centuries be forq. - • 




Beginning in the early 18th- century, new inventions revolutionized 
the way work was to be accomplished and thus created^ need for changes 
in e;iergy resources. One of the major developments was the steam engine 
introduced in England and later applied to a variety of transportation 
innovations such as 'the stAmboat and the locomotive in the » United States. 
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The stoain engine prpvided a^major change in the ability of people to^o 

work without using muscle power. It also made us less dfepend^nt on the 

water wheel, which required the» presence of flowing water in ordeKto bfe 

used. The steam engine was fueled by wood in its early days.. However, 

steam generated by the use of wood %oon becamci^tp^o' ineffective because ^of 

the increrasing demand* for mor^e and more power. A differeryt;^ resource, 

/ '* / 

coal^wh/ch is a fossil fuel, soon. replaced wood as fuel th run the steam 

enginer. F ossil fuels are fuels derived from the' fossil remains of organic 

mat^ials and includes oil, yatural gas and coal. After 1860 coal became 

th^source of fuel to power the industrial revolution. As a result, from 

lapO to 1910 coal ^vas the majoi; energy resource used in the United States. 

wee the following table: 
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1850 
1860 
1870 
■1880 
1890 
1900 
1910 
1920, 
1930 
1940 
1950 
1960 
1970 
1977 



KWood as the 
Percent' of All 
Fu6r Cortsumption" 

,91.0 
. ^ 84.0 
73.0 
/ , 57.0. 
' 36.0 
21.0 
11.0 
11.0 
6.0 
5.0 
1.0 
1,0 
.1 
.1 



/ 



' TABLE 

Conl as the 
Percent of All 
Fuel Consumption 

9.0 
■ 17.0 
. 26.0 ■ ' 
41.0 
'58.0 
71.0 
77.0 

58.0 ' 
49.0 " 
37.0 
23.0 
18.9 
)18.6 



All Other Fuels 
as the Percent of 
All Fuel Consumption 



0 . 
0 

1.0 
2.0 

6.0 ' 
8.0 0 
•/-BO 
V 16). p ^ 

26.0 

45.0 . 

62.0 

76.0 

81.0 

81.3 



Sources: ^.'^Ilistorical Trejfids^ in Coal Utilization and Supply, Energy ' 
Policy and Competition.*^ Petroleum Industry Research, Inc., 
1961; and the Annual t?eport to Congress, Vol. Ill, "Statistics 
rind Trends of Hner^y Supply, l^cmand and Prices.'* Hnergy 
Information Adm!|^ni strati on, Department of Energy, 1977. 
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ACTIVITY If 2 



* P.xamine the tabl^e on t^e preceding pape and answer • • 

^ <he fol lowing questions on a Separate piece of jpaper, 

1. \n\9t sources of fuel were-used in the 
United States in 1850? * 

• ■ * ' 

* 2.„ In what year, did othef sources of fuel „ . . 

bScome available in. the United StAtes? . 

3. In what year was coal at its highest level ^ 
as a percentage of all fuel? \^ 

■ • 

* 4. IVhat has happened to wood consumption as a 



-^ercenf of all fuel consumption from 185| 
to 1977? By how much? 



{ 



5 . !Vhat has happened to coal consumption as a 
percent, of all fuel consumption from 1850 

* to 1977? By how much? • , • ^ 

6. , l^at h*s happened ,to the consumptit)n of all 
* other fuels from 1870' to 1977? By h.ow mUSh? 



7^ Predict what you 'think tHe table will look < > 
^ like in 1985. * , ^ ^ 

8^." Briefly state \^hy you think the percentaj^es 
will be what you have predicted. 



OIL AND NATURAL GAS NjpW BECOME IMPORTANT - 

t ' 

Edwin brad's .success in drilling for oirat^ Titusville, Pennsylvania,' 
in'l85& sot tl^e stage for*the''next change* in mankind^s major energy source. 

Previously, s.eepag« oil had been a source of fuel for lighting; biit ^ 

\ » . 
America now was rapidly becoming dependent gn oil for heating and transpor- 
tation as weXl. And as almost every American is. aware, oil provides a major 
portfon of o.ur energy needs t;oday. The automobile and gasoline engine cannot 
be left out of ihe discussion of the ifncroased^. demand for oil. However, 
these wi'll be dealt with/ in greater detail in Lesson 3. . , 
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Natural gas, which fs often a byproduct of drilling ^^Kr^jil, is, 
another energy resource, that^ has' contributed to tfie growth oV industry 
in the United States. 

, The following circle graphs show the changes* 
from i860 to 1977. ' I 
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ACTIVITY # 3 



Study the graphs and answer the questions that follow 
oiv^your own paper. . ' ^ ^ 

1. What are the energy i^source^ represented 
oh the gi'iaphs? ^ 

0 ^ 

2. Whjit energy resources are most impTortant in 
1^,? In 1910? In 1977? Why do you think' 

, ^ ' the3,i^ importa^nce has .changed? E^cfjplain your 

m ' answer. 

3. - Brief-^y sipmarize the differences and explain ■ 

: why you »think these differences occurred. ' « 

4. What energy resources, if any, ate you aware 
\ of that are not shown on these gr^hs? Why 

«lo you suggest they are not included? 



r 
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CHANGING ENERGY USE 
I Changes 'in the use of ■energy^f^so'urces during the 1800 's were 

. ' :',**(. 

related to industrial development and the new s.ources of power -needed 

to the machines for industry. As the United States changed from a 

dependence upon water powered machines to the steam engine ^ the change 

- ■ . ■• • • \ > ■ ' , 

from wo^to coal as a sou;:ce of fuel began. Although we did not use 

wood as a fuel to power industries „ it continuei^ to be a majot squrce, 
of fuel for heating' homes, and cooking. Today there seems vto b^ ,a renewed 
interest in the u^e wood for'thes^purposes>s»^ore and more people 
are buying wood stoves as supplemental heating sources. A supplemental 
source is 'a backup br additional sourcte of ^eat.' Some peopie even cook 
on t5he^e occasionally / Jhis has created a greater demand for wood and 
as a tj|esult, the cost of wood has increased. 

pthQr thanges thd|rfhttuer>ced ^he use of energy^ resources included 
the development of refirSiPiethods that provided kerosene, fpr home 
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lighting and cooking. Gasoline powered the newly developed i^itemal 
combustion ^ngine. ''There, was also development q^f many -non- fuel -related 
uses of oii^lroducts including plastics, paints and fertilizers to name 



a few. In addition, further changes in the use of energy resources in- 
elude the use of coal as a fuel in generating electrical power and the 
) deveiopmefft of processes to convert coal into non-solid fuals such as • 
natural gas or oil. Recently, new energy resources ^uch ^s nuclear, 
geothermal and solar have been reseaivhed; and their uses are being * 
developed, fj^ere has even heej^a. trend to renew more water powe\^aij^d'^ 
wind power. ^ 



ACTIVITY^# 4» 



1. Imagine that you are A young boy 'or giVl and you - 
are living dliring\Wie Industrial Revolution Period.;^ 
PretgJid that you,vtf^iie' in a diary each day or 'night. 

2^ On a separate jpi,ece of^aper, write a page in your 
* diary about your di^y.' Jnciude-*fhat,you d£.d"rW 
the day, and the types of energy resource^ you are 

dependent on . <i "^^^^^..^^ 

3. Next, imagine th^at it*^is today and you' write in your 
diary each day or nighty..* Include what you do today ' 
and the energy resc/Urces you uscj and depend on» . 

« 4. V^ert you finish, compare the different tvpes of ^ 

activities as well as the energy^ resour^s available. 

5. Would ^ou like to have lived 4uxiflk the Industrial 
Revolution? Why, or' why 'not? ^^^^^ 

6. What were some of the interesting things that 
happened diiring that time period? 



l:NHR8^ AND INDUST^lIAirSM ^ ' ^ 
LP.SSON TWO: T-NVBNTIONS \Km\ CIIANGF, . . / J 



■ ' ■ * 
Lesson Ohje^rtives 



• t/ identify at least eight^inventions that appeared 
, dOring the Industrial Period oi the United* States 

• To leap how new Anvontions contributed to a< great 
V . demand' fo 



• To identify renewable and noi\renewable cnei^gy 
resources ^ ,. ^ «■ 

• To identify at least three values you have regarding 
energy use in the home ' , 

• To imagine whajf life was like without the electric 



light 




/ 

* IVhen Theodore Roosevelt became President in 1901, heboid 
his felLow Americans in a ^special message to ^loi^gress, "The ^ 
mineral Wealtlv of this country, the coal, ,iron, oil, gas; and 
the like, does not reprodupe itself. . . If we waste our re-, 
soutces ^oday, our descendants will feel that exhaustion a 
• generation or two before they otherwise wouldv- . .'" 
L/ .. 
After reading the above statement, write a resffcnse on 
ydtir own paper. . Include the following: 



1. Was President Roosevelt right?^ 



2. iVhat proof do you have that he was or was not 
- right? ^ ' , 

3. . Could the ime statement be, made today^ , 
Support your 

4. wfj^t Would/your congWssman say in a ^^atemen't 
if he was speaking, about energy resources 
toiday? c 

5. IVIiat evi^ncQ do'yQu have that the energ^crisis 
we 'are fcclMlig tj^y is a result of our ancestors 

. wast??. ^ Give .f^ecj-fic examples. ^ 

-4 6. MentioTn ways yjou can do something about the 

' . , \ . energy problem'. ^ a 

\z . : ^ ^ — » S- • ■ 
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Some enetgy resources are inejchaustlble . These resources Will always ^ 

w 

be there like the sun* and wJ^nd. These are k](iown as'frenewable resources. 

Wooc^ is also a renewable resource, b^ut new trees must be planted to replace^ . ' 

• 4 ■ ' ^ . ■ * • / 

ones that are used. Ana some energy resources, .once they are used, .cannot , 

b^ grown or created again -7 like coal/and oil^^ Once they are gone, they . *^ 

• ■ — . 1 • • . ^ ' 

are gone. These a^re called nonrenewable 6nergy resources. These non- 

« 

renewable resources are the ones to which President Roosevelt was referring 

in his message to Congress in 1901. . . ' ^ . " 

AS result of industrialism and the many new inventions, energy 

« 

resources became very ifeeepsaTy and w5re being used in great quantities 4 

Electricity is a jpecondary form- of energy because it muat be generated by 

f ' 
a machine that is powered by *moving water; by burning/ fosfil fuels or by 

a nucleStr reactor to create steam. Electricity is being used in much . 

I 

gre^iter quantities than it was in the late 1800 's and early 1900' s. Our 
lifestyles haveJchanged greatly as a result of all the new electrical, 
devices. Lifestyles ai^e the way people^ live. . \ ^ ^ 



\ 



ACTIVITY # 2 



t 

1/ 



On the next page is a list of electrical appliances that 
arfe available^in^many homes ttday.' Yolir teacher .will pass out 
a copy of the list. Place a check* in the column under "Me" 
for ^he appliances you have available, a Check in the column 
under "Parents" for those items your pa^rents had at; your age 
and anci,ther check in the column entitled "GrandpanFents" if the 
item was avaitkble to them at your age. An item may have 
anyway ^rom one to three checks in front of it. 

Imagine that you are to write an article for the school)^* 
newspaper on^he advantages and disadvantages of all the new 
electrical appliances « Use the^ bottom and backside of ypur 
..appliance list to write your article. 
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' ] ^ * : < • / • ^ 

Autimatic clothes dryer Knife 

Ai^tomatic clothes washer Stove 
./Wtfematic coffeemaker . T(5otht>rush . .. 

^lack and white TV ' Vacuuiii cleaner 

Blender Lamp/ 

Air conditioning Corn popper 
Cplpr TV \ * Water heater 

d|ockpQt ' * "ail" Jry^r 

■Dishwasher, ^ ' Microwave oven » 

Blanket • • «» Power saw . ^ , 'l^ 



I Calculator , f Radio 

Game^ - SpSce heater 

Can opener ^ ' Refrigerator 

Clock Toaster 

Fan trash qompactol* 

Furnace . Stereo ^ \ 

Garaga door opener • , Power drill ^ 

' ~ liot dog cooker 

From the list above, rank in order ^he ones you feel 
are most important to you. Start with (1) being the most 
in)portant and (35) being the least. Give the reasons for 
the five you chose as the mo^t important and<^the five you 
chose- as the least important. Mark your ratings on the 
list your teacher "has passed put. 



INVF.NTIONS CRF.ATG CHANCF. IN WAY OF LIFF. 

' , >^ . ■ ■ ■ ■ * ■ 

. Tllere were other inventions dUTring this time, both in Europe and } 
' ' <^ ■ ■ ' . . ■ ■ ■ • 

,\merica, that had a great influelice on the way Americans live today-^ . 

A few of these were the reapef, the telegraph, the steel plow^ the 

- > ■ i 

*'• '■» ■ 
Bessemer. pi'ocess for steel making, the passenger elevator, the .steam ' > 

engine, the telephone, the dectric light and the combine." Life in the 

United States would be very different if any one of-these had not been 

invented. For example, the reaper, invented in 1832 ^y^rus McCormick, 

... - , ^ . . ^ 

was- Instrumen'^al in changing farming methods. It allowed the farmers to 
produce more fdo'd and thus have the ability t^ fee'i^thos^^o did not • ^ 
farm, fey 1848 the production of farm machinery was rapidly becoming an , 
.industry. By 190(Kover 1,356,000 telephones were in^se.""^ is i'ntereslti 



■1 



0 

ERIC 



■ ^ 



7 



to note that Bc^ll entered his invontion in the 1876 Philadelphia J 
CenJtcnnial Hxpcsition and won the contest tor the best i^new electrical 



inviention of the Fair. * ' ' 

Tliese inventions increased interdependence among various roups 
during the Industrial Tcriod. Tlic fanners were dependent on the factory 
worker for a) market to sel*l their increased food products. The workers 
were dependent on the farmer to provide the food thev ni?ither had the 
time nor resources to raise themselves^ At the same time, the' shearing . 
of ide^s and inventions, by botiv Buropeans and Americans who worked to 
meet the needs of their respective-societies, illustrates interdependence 
on an international level. 

■ ■ • J 

The electric light ch a nges the world s The invention -thatiprqbnbT aosr 
influenced the introduction of electricity * into tlie Amer.ican home and 
business was the f)ractical' incandescent electric light. Incandescent is an 
adjiective meaning^vlowinti from heat. Thomas Alva I:dison invented the elec- 
trie light in the 187b';5. He aiso /developed ^he electrical generator and ^ 
/Wiring as well^ in brief , he created the whole electrical system. Hdison, 
in his li fe J invented pvcr 1000' items, including. such things as the toaster, 

the Iphonograph, the projector, the motion picture cfunera and film, tb name 

. ■' < ^ V • • 

a few. IVhen Gdison died in 1^31, it was sugfie5t48kl that alTthe electricity* 
in the United States by shut off for two minutei? out of respect for his 
great achievements. However, it was quickly decided against because the 
United States was already too dcpendent/on electricity 






ACTIVITY // 3 



/ l\Tiile lighting may not seem important to us today, lye'^ 
often overlook how much it really means to us. To complete 
this activity, you will need to use your skills in observa- 
tion and your imagination.' For a given time ttecidfed upqn by 
you, your teacher ar]^d your parenj;s , t:ry to live without using 
any electric lights. If this is not' possible, do without a 
tfelevisioHy an electric stove or something sj^iilar. During 
the time period, make notes about your experience. Inclucle 
yotir feelings. Tliink about what a.ltematives you have to 
soiirces of light other than electric (battery, by the way, 
is a form of electrical energy) T Mention what activities 
hacf to be changed because- of the lack of electric lights or 
your subst^ltute/ Finally, write a report on ''Life witliout 

•^the electric (whatever you chose)" use your notes is a 
base for the rfeport. Be creative^After you have completed 
this assigniftent, try to imagine vrfiah the experience would be 
like at different times of the year, Dispuss your ideas with 
y^wt classmates. 

* % . .■ 
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Enerpiy Interdependence ♦ As 1^ Result of industrialism our lifestyles 
have changed 8d that today we are) much more interdependent than our ances- 
tors of ICfO or more years ago.< W& depend on others to raise, process and 
transport the food 4nd other products Which we use everyday, are con- 
stamtly provided with everything from mass produced tennis shoes and 
houses to potato chips. Many goods have bec<^niP^Wailable to more and more 
people at prices they can afford. However, probl/^s\an also arise from' 
interdependence. For example, many of the products we depend upon require 
oil in order to be produced Consequently^ asXoil shortages occur, prices 
increase and supplies diminish* Alternative energy resources could help 
to solve this type of problem. In the past, while new inventions created 
problems they also help to resolve others. Perhaps new inventions could 
giye 14s some relief to our present day energy demands can you think of 
n any such inventioiis? 

V, c t .... 



ACTIVITY # 4 



A time line is a line drawn to represent certain information. 

'""For ex^imple, a simple ^time line of your school life might look 
li^e this; 

1 \ i * 1 ^ > I I I I ^ I 

9 999 9 9 9 M 

6 7 7 7 7 r* i 7 " 7 ^ 

^ 23'4567«9 



B\rth 



Bnt«r6^ '211(1 * .Ird AX\\ Sth 6th 7th «M» 
Ut Crnde (ir«do (irndr (irmlc . nrnde Ornilc KW\\{\t 
Grade ' ^ 

A tj.me line can shpw any information you want to communicatp. Using 
information from Lessons One and Two and your school library, draw a . 
time line of energy resources and their deyelopnient in American 
History.^ As alternatives, you may decide for yourself what the time 
line Wilfshow br you may want to show the development of different 
electrical appliances. (Refer to Activity #2,: Lesson Two.) 

Share your time lines with the ijest of the class. 



HNHRCY AND INDIISTRIAMSM 
IJiSSON THUHI:; TKAi^SPOHTATlON AN,!) CIlANdll 



Lesson Ob ject lyes 

\ To identify the chanj'.os iii transportation patterns 
. • To become a«fare 6f*the rof(| the automobile has played 
c. in ch/inRinj', American lifestyles* 

• To recognize your own values concerVii nj'. the automobile 

• To recop.nize your own as well as society''*s tlependoncq 
on the automobile 



Think about transportation for a minute and how it affects 
youn^life and the life of others around you. On a sepat^ate . ■ 
piece of paper write your answers to the following questions.^ 

1. How did'you yet to scnool this mornin};? - 

2. Name two other ways you mif^ht ^ct to School. 

3. Think about the cafeteria for a-moment,^ How 
did the food served in the cafeteria j^et.to . 
the school ? . . o 

4. How' di4 the. desk that you ixra sittinR in pet 
«^ here? 

5. In a paragraph, describe how the school and 

^ you would function if the only form of trans- 

, portation was walkinif; or animal power, ^ * 




■> 
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FROM MORSH TO STHAM HNCllNl; A • 

Frederick Lewis Allen, an American author whol wrote nbout the chanf^es 
that took place in American his.tory between 1900 and 1950, su^iKCSted that 

if a person from !<)()() fi s ited^ a larjio American city ^ii 1920, the /i^'sl 

/ • . \ ■ ' • k 

question they would'likcny ask i's, ''Where are all the horses?^' 
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As late as 1900, AmoricansNvcre still very clopcndcnt upon the horse 
and horse drawn vehicles. Most towns had q livery stable and blacksmith 
shop as a center of activity. However, another form of transfvortntiqn 
was ^mergirtfj. The steam engine had been, used successfully to power- river 

boats and ocean going ships. It also was used to pull wagons and coaches 

« • / . 

as well. Thesc\ initially' ran pn wooden rails l,aid across the ground. As 

Improvements* such as iron and steel rails were developed the steam-powered 

railroads quick!^ became an important form of transportation. Uailroads 

'had gi:oWn frpii^ 35,085 miles of track in jlmS to 260,000 miles in 11>20. 
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. Tho development of such an\extensiv/6 s>»8tem of transportation 
^contributed to the changes that took place in the United States during 
ti^i^ p«ri{pd.) People and goods weY»e no longer limited to^he 10 or 15 
miles a day Ahat a horse and wagon tould travel. In addit(ion, ^png 
' distance travel and shipping were no\ longer limited to rivers or uncom- 
fortable stagecoach or wagon rides. Yet, even with' the increase in 

\ ' 

the railroads, the expansion of populaUon and travel did tend to be 
limited to areas "only along or near the Vail lines. 

Throughout the country, small towns \)r^00 to 1000 people sprang 
up.'^^iie^towns were located along the tail\ lines, usiJially 8 to 10 miles 
apart. ,A11 the t^wns looked very similar^bAcause each had a jiUll, a 
grain elevator and stock pens. They often h«0\bank, a drugstore, a 
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grocery store, a generd.! ^ner^handise store/ a church and a lumberyard 



as well. Schools w*re 



built in each town and studen/ts either walked 
or used horses iVi 6rde:» to -get to* school. This lifestyle was very 
common outside- t^e major cities, ' ' 

Cities*'began growing in response to the demand for more workers in 
the developing iildustries. As more and mo:^'6 people I]^love^dAin>o the cities, 
th,^ need fqr cit]^ transportation systems increased. At first, there was 
.the horse drawn trolley and later, 'there were cable cars and electric 
trolleys. These provided a "means of moving people from place to place. 
Goods, however, were still usually itioved through the crowded streets by 
horse drawn wagons.., ' ^ 
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ACTIVITY 2 



Think about this problem of transportation" and how 
people m6ve frqjn place to place in yo>Ir community. 
If you wanted to make; a choice a>out how your com- 
munity should t^rovide for passenger travel in order 
to conserve energy, think about, wh^t choices you \ , 
.might recommend^ In making choices or trying to y] 
solve problems, there arb many things to consider. 
Imagine that you are to advise the mayor about con- 
serving energy and providing 'transportation needs 
in your city. First,- tHink of as many alternative 
salutions as possible. Ror example, you might de- 
cide to allow only buses\to drive in the downtown 
area, or you may' decide that carpools" must be formed ' 
or a fine will be issued, etc. After you have^ 
thought of as many alternatives "as'* possible, the 
second step is to collect as much informatiort' as you , 
can about- each suggestion. That is, would it be . 
possible to allow only buses in certain areas? What 
would p^le ,dp with their cars? How much energy 
would this?ave? The idea' is to find out as much as 
possible about each alternative so you can choose 
the most appropriate solution. The third step is to 
actually choose a solution based on all th€ informa- 
tion. Remember to consider all the alternatives and 
the negative and positive aspects of each. 

When you have gone through the aboVe process, you will 
then act out the situation. With other classmates, 
appoint a mayor, a city council and a group of con- 
cerned citizens who are worried about energy and tr^ns- 
*portation. Whatever' part you play, you must be informed 
about the problems in your ci'ty and have some ideas and 
responses in mind. Present the situaAon as a class 
project. 

If you live in a rural area, imagine that the ^chool 
superintendent has asked for your advice on how to con- 
serve on school transportation. Perhaps,/ yoU) could ijn- 
vite the person in cha^rge'^f buses to speak to the / 
entire class or ^ omeone^uld contact the transportation 
office an4 get iihe ini^mation. Afterwards, be^sute to 
follow the steps given above to mak^ a decision in 
trying-to solve the problem. You can act out this situ- 
ation as well. Appoint a superintendent, a school board 
and a group of concernetT^itizens . Present your ideas 
to the class. 
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• FROM STEAM TO GASOLINE 

., . ■ r 

. f . 

i The gasoline engine which was invented in Germany soon provided 

another major change in transportat^ion . j This engine was smaller and 
lighter than the steam engine. It could be moved from place to place 
^ more easily: IJv 1890, inventors ip both Europe and America were 

experimenting ^rith the, use of this gasoline engine in wheeled vehicles, 
called: "liorse less carriages" or using the ■ Greek, word "auto" (self) and 
French word "mobile" (movirff^^i^S^tje automobile. 




. ACTIVITY J 3 



The increased use of the automobile in the United States 
„ during the 1900's can be seen in thp/fo 11 owing chart. 

to 

GROWTH OF THE AMERICAN AUTOMOBILE INDUSTRY 1911-1929 

• / ■ « 



Year 

1911 
1915 
1920 
1925 
1929 



Factory Sales 



Auto 
199,319 
895,930 
1,905,560 
3,735,171 
4,455,178 



Truck 
10,681 
74,000 
\32 1,789 
530,65,9 
881,909 



Total U.S. Vehi 
Registratior 



cle 



* 639,500 
2,4D0,932 
9,239,161 
20,068,543 
26,704,825 



V 



Refer to the above chart otid answer the following questions' 
on your own p^er. 

1. IVh-at trends do you see from 1911 to 1929 in the 
factory sales of autos and trucks? ■ K'hat trends 
for tptal U.S. registrations? 

I ^ * 

2. ''llow many more autos were sold in 1929 than in 1911? 

,3. How many more trucks were sold in 1929 than in 1911? ''Il 
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4<. If the horse a^d wa^pn or isven the railroads had 
remained as the main source of transportation in 
the United States, what differences can you cite 
in the way we live today? ^ ^ y 

5. Describe the types of jobs you think most people ^ 
might have if there was no automobile. ^ 

^ ' [ ] 

6. Do y6u think we would still have an energy crisis 
as we know it today if We did not have the 
automobil^? Explain your answer^ / 

7^ Imagine what the future in 10 y^p;3 willj-be like. 
Will there be qars? Describe your image on a , 
* piece of paper. 



The automobile really changed the wa)^ people lived ina 



11 p^rts of- 



the world, especially the United States. Although Hefhry Ford did not 
invent the automobile, he is given credit for putting'^American "on wheels." 
The i::eason for this is because he began the mass productidn^of the car. In 




1909 P^dN^iad sold his Model T^for about $800; but because of the improved 
production methods he developed, by 1920 it could be sold for about $300 
a price that the average American could afford. ^^ 

Sinc§ that tim^, Americans have become very dependent on the automobile. 
In fact, it is said by some that the automobile is responsible fox our 
current energy crisis. Because of the availability of t-he automobile, peo- 
pl^ began .moving further and further awgry from the center of the city/ 
Sj^burbs soon devloped and we saw the beginning of what is now referred to 
as "urban sprawl." People became even more dependent on the automobile 
for transportation as well as other uses. •■ 

As a resiflt of all ttie oil fised in thg aWomobil>a, both by the 



manufacturer and the ' consumer , conservation or Vie wisb use of the car 
appears to ,be a necessary strategy. While new soi>|i;^es of energy are 

V 
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, being researched an^ developed, the, American people can make an importatnt^ 
contribution by using their automobiles more thoughtfully, Onei^xpert 

has stated that if each automobile owner woui.d dj^ve r)^miles less per 

i " ■ * 

day, over 1 million bari^ls of oil could be saved per day. . 

^ • 

in addition^ to driving less, there a,re other things you and your 

^^£jimily can do as a joint project to conserve ^gasoline.' Some of tht^se • 

' * ' * / . ■ 

'are as follows: Maintain the 55 miles per hour as posted foi; highway : 

driving; keep the proper air pressure in the tires; allow tlie engine to 

warm up while driving at slovter speeds rather than sitting for a^ long 

period of time; use car pooling; and finally, use alternative modes of 

transportation. The use of any oi* all of these conservati^ strategies^ 

can certainly lessen^our energy demanas . We must all use the automobile 

:ion wiselyNas well a 



and othfer modes of transportation wisely" 
cons.i deratioji when purchasing a/^ car, 




as give careful. 
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Imagine for a iftoment that you have either been jjiyen 'the 
responsibility to- choose the rie)rt- fami ly car or tHat you are 
old enough to ^uy one for yourself. Mnke a survey of the j 
prices and information abftut cars in your area. After you ! 
have completed your survey rank the cars in the order in whibh 
\you would buy a car for you or your family. Number (1) is 
the car you would buy first and' number (10) is the car you^ 
would buy \^^^' * \ .. 

Answer the following questioiis on your survey sheet. 

1. UTiat factors did you consider in choosing 

a particular" car? •■ . .' ' 

^. What was the most importVt factor? 

3'. What was the least important? 

t/ A. Compare your answers with your classmat^^s. 



5. Qid youconsider such things as the size 
o'f your family and where y9u ^ive? 

t* ■ 

6. IVhat do you thinTc the results of this 
survey would look like in 1985? Compare 
yo^r answers with others. . 
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Energy and the t'ost War Period 
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Teacher's Quld^r— Energy ar>^<^ Post War Period . . . \. . . 
Adaptations -» Science, Language Arts, Practical Arts.^^ 

Biergy and the Post War Period (Student Materials) 

• Tesson One: The Post War Energy Problem . ^ ; . . 

Lesson Two: Leadership Roles In Conserving Enqpgy . . . . ; 
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Lesson Three: AnfiericanCy^ershlp and Energy Cd>nservatlon ^ 
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' TEACHER'S GUIDE 

' LESSON ONE: THE P^ST WAR ENERGY PROBLEM 

* 

Introduction: 0 ' 

, __ — ^ ^ ... . , , 

This is' the. first of four lessons in the chapter on tneriy in the ' 
post w^r period. They /fit logically into a discussion of the^wst war 
era in moist Ai^erican history textbooks. This lesson focuses on\ the idea, 
of imagination. We waht students to be able tQ create their own ideas \^ 
about energy in the post war era so that we can^ build from them ^ Hope- W 
fully this techniqueywill not only teach studentsf sdme ^Important ideas ^ 
such as the idea of increase" and the idea of "coiisiimet," but will get 
students to see and feeUthese ideas and make them a part of their own 
everyday lives. In this way we hope to increase not only their intel- 
lectual but their affective potential, motivating them to change thisir 
own habits of energy consumption. There are nno fiterequi site skills 
for this lesson. . 



Objectives ; . * , 

1. Students will know how energy use has ii^creased sinoe World War II. 

2. Students will identify how increases in coi]gumption and production 
result in decreases in t(|,e availability of ehergy resources and 
products. ■ ' 

3. ' Students will identify 'how' increases in energy use result in 

^increases in prices. *' 

4. Students will analyze the role energy consumers play in the energy 
problem. • . 



Time: One to two class periods. ♦ 

, ■■ ■ ■ ■ ^ ■ ^ 

^Instructional Strategies : ^ ' ^ 

1. Ask students to read the material on the idea of- "increase," They ' 
should study the pictures in this lesson and develop their own image 
Of something that is increasing. They should share their images with 
the class and talk about different ways in wHich increases occur in 
their everyday lives. They should take<^ survey on their feelings 
about increases and share those, also. ^ 

, Thtare are no definite answerKto the question. The idea is ^^i^ 
students to explore the concept of "increase." They should btf*sub- 
ject to a wide ranging dM^ussion where many people have different 
ideas and ifhere they get different imaps ab^t what the idi^a "in* 
crease** means. 
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2; The same strategy should be carried out with the word »Mecrease." 
Students should read the text inaterial and study the pictures and 
then have a very wide ranging di<fCus5ion a'bout the idea of decrease. 
' \ They should also re>do the survey with their feelings about decreas- 
' ing as a result of inic:[^eases in something or in the use of something. 
The whole idea fOr students here is to soe "that increases result in 
» decreasissv and the two are tied together. 

3. Now have students study the material on acting as a consumer by 
working on Activity #3. You might want them to write tflielr own 
'story ftbout how they might 6hartge their* }\abits in order to save 
basic energy resources. If ^students have trouble with this idea, 
you could ask them to make a collage of pictures of different ways 

^ , people coniscan«Q^eYgy and -^o through their collages with them. 

4. Now have students read the section on. U.S. consumption after World 
War II. You might \/fent students to work in jgroups wi"yii the chart 
in Activity #4 in order to determine how energy was used and what 
results it had for the supply of energy resources. When students 
have completed their use of the tables and charts, lead a class 
discussion using the questions in the Activity. / 

! 5. When students read the section on energy production aftfer World 
^ War 'II, they should be able to see that both consumption Mid pro-. 
I duction increases produce decreases in the available energy supply. 
Ask studenlts to compajre their tests in Activity #5. Then lead a 
class discussion around problems in consumption and production 
which students have identified. You may want students tO find 
more examples from ytlje section of the American History text you 
are uising. 

* . ■ ■ * 

0. > After you have completed this lesson you may want to begili working 
with science, language arts, or practical arts teachers \m some of 
;Jthe adaptations that are possible in other classrooms. These adap- 
tations are presented at the end. of the ttfiichef s guide for this 
.chapter. The more extensively; i^u use the adaptations, the more 
students will have help from a Variety of perspectives in seeing - 
the energy situation and developing sound energy habits. 

■ , • ■ f ^ < 

udent Assessment ; Correct answers for assessment instrument for 
"The P^at War^vEr^rgy Problem" are: ■'^ ' t . « 

1. D, 2'.D ,\3. D, 4. A, 5. A , " . 
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S3PUDENT ASSESSMENt 



POST WAR' PERIOD 



Lesgon One; The Post War Energy Problem 

li What trend j^as noticed after World War II related to energy? 

' A, Fewer automobiles were usec^. 

More people moved to the central city* 
C, Fewer homes were built, . / 
/ D. More pepple used airplanes* ^ 

Use the chart below to answer questions 2, and 3 , 

BRfAHDOWN or U.S. tNCROY CONSUMPTION, 1978 



i.ruti. 

t.llAWNIi!^TIlllAIS 



VHlOCISStTiAM 
1. DIKICTHIAT 
li HID STOCKS 

'4. lilClKOiYTIC l»IIOCIS|lflO 
l.tLICmiCkNIIVl 

4.omtii 





l^iMCIHIATtl 
S. WATim 
S.tOOKINO^ 

9. AIR CbNDtTIOHINO 
i^aOTHISMYINO 
rOTHiil 



l.trAClNlAtfHO 
1 AlRCONDITIOfllNO 
S. rifOfTOCKt < 
4* ItirillOIIIATtON 
S. WATiflHIATINO 
I. COOKINO 
7.0INIII 



2M Residential energy consumptipn is 



3. 



A* the largest part, of energy uae, 
B\ less than commercial use* ^ . , 

C. greateit than transportation use. 
' D. less than industrial use. 

Which activity consumes over one-third of the energy supply? 

, A. residential ^ ' 

B# ^cOmmerci^al ' 

C. transportation 

D. industrial * * . 



STUDEtiT. ASSESSMENT 
* POST WiS^ PERIOD. 



leagoo One; The Pogt War Energy Problem (con't) 

4» 4fteif World War II, energy consumption Inci^eased as 

I, ' 

A. the economy ^rew. 

B. oil production decreased. 

r C. dependence on coal Increased. 
D. auto travel decreased. 



9 " * 0 

5. Use of energy products such as automobiles, dishwashers, and appllcances can 



A. reduce the available energy supp^V. 

B. Increase the available enerj^y supply. 

C. Increase renewable resources. 

D. reduce energy consuftptlon. L ' 



. / 



) 



l3u 



/ 



ERIC 



140 



LESSON TWO: TAKING LEADERSHIP 
ROLES IN CONSERVING ENERGY 



Introduction : ' 

This lesson focuses ort Introducing students to three leadership 
Models a» a way of atteniptlng to change habits and to take leadership 
In energy conservfitloil. You nay want the students to carry out some 
In-class conservation strategies before~they move out of the class to 
practice their leadership skills. 

Objectives ; * t 

1« Students willl examine their own energy c^sumptldn i^blts. 

2, Students will learn basic 'leadership models of individuals and 
groups in energy Ijisues. 

Time : One to two class periods. . ^ ' ^ 

*' 

Instructional Strategies ;. % 

1. Students should keep a diary of their activities for one day [ 
noting their energy consumption habitii. 

2. Encourage students to share their energy habits and changes they 
^ could make to conserve energy. • 

^3. Now have students read the sectlon^n leadership models. Discuss 
with students^ about each of the leadership models Independently, 
using the pictures .which accompany, eadi model. Students should 
give examples of how they have taxefTuich a leadership rol,e, or 
how they might take a leadership rol^ in a non-energy related sit- 
uation. They^hould then indicate what they have done or could do 
in the future in terms of the energy problem and their own leader-, 
ship role. This should be a wide-ranging discussion and students 
should be able to«see a whole variety of ways in which they might 
. ti^e each of the leadership models and utilize them in their own 
'•► everyday lives. ^ ^ 

If students, have {Problems understanding the mo^ls, you may want 
to reinforce these ideas by having students do a short biography 
of someone they Icnow (not necessarily involved in the crhergy area) 
and discuss how they were leadership models. More advanced students 
may wish to do a detailed biography of a particular leader in the 
energy area. ■ . i v 
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4. Now ask students as a class to develop one energy conservation 

» Sjtrategy in their classroom. They miffiht decide to turn off lights 
for a week and rearrange desks in ordir to use natural lighting. 
They might decide to turn down the thermostat in their classroom. 
Decide with students a time limit for carrying out their conservation 
plan (an,^hour, a day, a week). This should give them one in-class 
f jBxperience which you can observe in carrying ou^ leadership roles in 
a conservation strategy. * ' 

5. When they, have completed thi^/in-clas* activity, have them plan' an 
out-of-class activity where tney can use one of the leadership 
models. The point bhero is for them to pr^ictice^ the leadership 

, models, ndt to solve the world's problems^j although it is hoped 
^that this will help to change the^r own energy habits. You may 
.want to wait until after the next lesson for students to carry 

out their conservation plan when they haVe, learned more- about 

conservation strategies. 

6. You may want to use some of the adaptations at the end of this 
chapter and work with the science teacher, practical arts teacher, 
or language arts teacher in reinforcing and amplifying the material ^ 
given here. 

Student Assessment : Correct answers for the assessment instrument 
fpr "Taking ^Leadership Roles in^^^Conserving Energy" ate: 
1. B, 2. A, 3. B, 4* B, 5. B ' 



■V 
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STUDENT ASSESSMENT 
# % Ns jpS^ WAR PERIOD, 
Lesson Two: Taking Leadership Roles in Conserving Energy 

1. Linda decides to walk to school rather than have 
her parents drive her. She Is acting as a leader 
In energy conservation by . ^ 

A. setting rules, 

B* Individual example.- 

, C. .convincing others. 

D. group example. 

2. Mr. Gonzalez suggested that the students In his 

> class turn the classroom lights off as they leave. 
All members of the class decided that It would be 
a good Idea to turn the lights off when no one • 
X5a^ In the room. This class has taken a leader- 
/ship role In energy conservation by 

) 

A. setting rules. 

B. bargaining. 

C. rewarding others. 

D. Individual example. ^ 

3. One way of conserving energy Is 

« 

A. driving to school. 

B. ^ turning down. the heat. 

C. wa telling color TV. 

D. using bigger electrical appliances. 

4. "Shifty Williams/' a famous race car driver, speaks 
to a high school group across the country urging them 
to drive safely and efficiently. He ±B acting ' 
as a leader in energy conservation by 

A. bargaining. 

B. convincing others. 

C. punishing others. . . 

D. Individual example^ j ^ 



\ 



STUDENT ASSESSMENT 
POST WAR PERIOD 

■ v • 

L»aayn Twoi Taking Laadgrshlp Rol«a In Conaervlng Energy (con't ) 



■NIIIQY eONtUMI*TION IfTS 




■NIRQY PRODUCTION 1»7S 




5. A^ordlng to the chart above, ^here is the greltest potential for decreasing 
^ ealrgy consiimptlon? 



A. coal , 

B. oil 

C. hydroelectric 

D. natural gas 



LES30N THREE: AMERIQAH LEADERSHIP AND PNERCnf CONSERVATION 

Introduction ; * ^ 

Un this lesson students will learn sone basic ways in which thay 
cpnAserve eJ"^. •m«y will learn so«e strategies that they can ciur^r 
rt K a difference in the energy ji^uaUon They wl 1 then study 
possible future solutions to energy proble«s.V Finally, they will plan 
Activities outsid* of class through which theKcan make decisions about 
energy conservation. Prerequisite skills for i^s lesson include an 
^deStanding of the concept of conservation and^n ability to read a ' 
siaple table.. ' , 

Objectives ; 

I students will identify basic conservation strategies tJ^Tcalrbe used 
to conserve energy. s ^ 

2. Students will recognize the interdependence of the OjS. ^'J^V the rest 
. of the world in taking leadership and in carrying out conservation . 

strategies. * * ' - 

' >, 

3. Students will explore energy futures based on what they know about , 
the post war period. ' . 

4. Students will develop conservation strategies, for the future * 

5. Students will carry out a conservation plan in t^elr hoMes, s^hool-of\^ 
. connunity . ' ^ ^ 



Tim: One to two class periods. 



\ 



Instructional Strategies* ^ ' ' „^ 



Ask students to do Acti^ty #1 and discuss their findings in class. 

Ask students to read the section of the aaterials on energy conservation 
strategies. Pursue With the«- the idetf that the U,S. during the post 
WorldfWar period dii not see tihe need to Co|iservf . Discusjrwith thej 
exanples of energy cons^ervation fro« their text reading. TTien ask the« 
whbther or not they see exaiq)les of high energy consuiqition. Then turn 
to theli- everyday lives and discuss withvthea whether or not they have 
atte«pted such strategies* in their~own everyday lives and whether or not 
they think they could attempt th««. Ask students to highlight the 
discussion wifh^ wide variety of true and potential cases through 
whidi they lii^tCcarry out cons'ervation strategies, 

,■: ■ ' ' ■ " ■ . ' , \ 



3. Now focus, oh the se^oh of the Materials on inter4opendence. 

students should undjHtand what interdependence means and the ways 
in which the U.S. iShte/dependent with other countries. They 
should see that our »:t ions in relation to gasolene usage, for 
exanple^ taake a difference in the nuMber of impons we must have 
and our dependency upon other nations. Discuss with students ways 
in which they are ihterdependent in their 8ch6o':^, in their home, 
or in their conmimity. Talk about how thatylntetdependence leads 
toward the neces^y for group (^ecision-mf^ing rather than indi- 
viduals acting alone. 

The collection of pictures and /articles may be a pat^ticulai^ly 
useful i|ray of teaching conservation and interdependence to lower 
ability students. The suggested wall collage can be used as a 
, springboard or reinforcement for those students. Higher ability 
students might want to pursue/ their findi'ngs more extensively by 
talking with public officials^ or corporate personnel about their 
interests in a particular conservation strategy. ^ 



4* Conduct a class discussion of students* views on the future of the 
energy problem. It should be a wide raiu^ing discussion that getm 
students to Explore alternative futures.' ' 

* t- 
You can pair lower and higher ability students in their study of 
V. new technologies. In this way, the convincing of Others can pro- 
duce shared information ai^d skiUs. You may also want students to 
write a short essay or organize their information in sgme way so 
.that you are sure student^ understand at least one new technology. 
Some students may actual IV want fb construct a model of the new 
technology to reinforce or extend their understanding. 

5. Di*scuss .each of the new technologies' with students and use £he 
pictures to explore possible applications. 

6. Ask students to list a series of things they can do about the 
energy problem and make plans for their own behavior in the future. 
Talk with students either as groups or as individuals. Have the 
students report either as individuals or as groups about theiV 
energy conservation plan. In addition to developing a plan^ 
students should develop a way of assessing their impact on the 
energy problem. 

1* Be sure to continue to ask students about how they are implementing 
their energy^onservation plan as you do lessons later on in the 
course. 

8. You may^^t to consider utilizing some of the adaptations found at 
the end of the chapteif guide in conjunction with other teachers to 
«ixtend students* knowledge and ^awareness of the fnergy proBlemi^ 

' » . - ' ■ ' / 

Student AsB^asinent ; Correct anAwers for the assessment Instrument / 
for "American Leadership an/ Energy Conservation" are: 
1. A, 2. A, 3. D, 4;^ AV 5. C^i 
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STUDENT ASSESSMENT 



POST WAR PERIOD / 
Lesson Three; American LeaderahlTp and Enc^y Conservation 
1, The highest levels of energy! Consumption have .occurred during 



A. the 1970's. 
B« Colonial times. 

C. the 1950' s. 

D. the Industrial Revolution. 




2. In recent years, /Americar^a^ave' become more dependent on 

oil\ Impoicts. 
1 B. oil exports. . 

C. coal exports. 

D. coal Imports. 



\ 



3. If futurl energy "consumption Increases In the United States, we would be 

A. changing hablt^Jy conserving. 

. X B. paying low6ts prices for energy. 

C. becoming le|fg.4^pendent on energy. 

D, continuing trends of the last ^decade. 



4. Ap'example of the "use less" conservation strategy is 

A. driving at slower speeds. 

B. using waste heat for other purposes. 

C. using a renewable energy source. 

D. ^switching to another ener^vAsource. 

5. In thevearly 1970's, the United Stat^^s" began to worry about its energy 
future becau^^e of • 

A» Increased conservation efforts. ^ 

B. a decline in economic growth. 

C. a temporary shut-off of oil imports. / ^ 

D. a 'dgcrease in prices. 
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ENdRGY IN THE POST jlJAR PERIOD 
ADAPTATION LESSONS 4»0R SCIENCE, 
LANGUAGE AgTS AND PRACTICAL A»TS 



• • " , 

The purpose of these idaptatioi^s is to extend instruction about energy 
outside of the social studios classroom^ It is hoped that social studies, 
science, language arts, and practical ^arts teachers wi'y work together to / 
Influence students injnultiple ways to leifim about Hhe e^iergy i^roblem, to 
Inquire Into Its many dimensions and to take action In energy conservation. ' 

i ' - ' ' ^ • . . ■ ' ■ 

The first adaptation focuses on increasing consumption patterns in the 
United States. Here students take one or more energy prodigt^S and determine 
how their owb consumption patterns of that product'^ have increaked. The second 
lesson focuses' on energy resources. Here the lesson is concerned about what 
resources^ are a part of student^' everyday lives, and how basic iMsources 
become transformed Into energy products. The final lesson is on Readership 
roles^ Here students are^ asked to take leadership role^ in a classroom, 
conservation plan. | 




ADAPTATION LESSON : PATTERNS BiE ENERGY C0|^t5UMPTI0N 



' Idea. The idea here is for student! to trace their own consiimptipn 
■patterns of some energy product. tRey should work with others in 'identifying 
an energy product gr several products. What students need to do is to under- 
stand the idea of increasing consumption and what it means in terms of energy 
resources. ^ 

Objectives : » 

1. Students will know the idea of "increase" by tracing patterns 

of energy consumption in their home or school. * 

2. Students will develop a plan for cutting consumption of/a. partic- 
\ . ular energy pro4ict> they choose. 

Science Glasses . This lesson will focus on natural resources such as 
fossil fuels. Students could see where energy comes from artd do a survey of 
their room at home, or a particular room at school, andjics use of energy 
products which are 'made from or use tho^it part iculaip-ap^ources. They^ could 
talk with parents or teachers about the qlhount of , the energy resource that 
was used a long time ago, and compare it with thf use n^. You could then 
hold a class discussion poolinfi students' ideas of what energy resources are 
being consumed more now than before. They would then develop 'a class or small 
group conservation plan for how they might cu|: consumption ^f energy products 
which come from these natural resources. 

) • ' 



Language Arts , Students can read a novel, poem, or story which involves 
someone^using energy in the 1940's and 1950^s, They could ^compare it to their 
current use of energy products and write an essay on increases in consumption, 
and^show how they might conserve on the use of this particular energy product. 

^ ■ * 

Practical Arts . iHere students can study a particular energy product, such 
as an automoblTle, electrical appliances in the kitchen, food products or 
clothing, and show the increase in energy consumption over the years. They can> 
talk with their parents and trace their own patterns of consumption. Students 
might do a collage on the different ways that appliances in the kitchen,, for 
example, consume energy. They' would see that energy consumption is^increasing, 
and plan ways that they pnight conserve on energy consumption in their homes or 
in their school* , 

I 

ADAPTATION LESSON r ENERGY RESOURCES 

IdM. Th\s\lessdn focuses on energy resources and how they are transformed 
into energy products. Students will see how energy is used not only in cdnsuming 
products, but actually in making them. They will also discover some new types 
of products that they have probably not thought were energy intensive. Students 
tend to think that gasoline is an important petroleum product. They do not 
realiaje, for example, that plastic in plastic containers and pens that they 
use everyday are also energy intensive. ^ 




Objectives : 



1. Students will know basic energy resources. ' 

2. Students wi|^know how Resources are transformed into c^nergy products. 

3. Students wiwknbw basic energy products and where they come from. 



^ Science Classes , First, students should see what basic energy resources 
are, such as fossil fuels, and speculate on products that come from them. They 
should go on i^cavenger hunt to find a specific product. They should then 
study what 6nergy resources are involved in making that p^duct and in using 
that product. Through this lesson, students should^ecognize that "energy is 
used in the making of a product i not ius\ in its consumpmon. 

language Arts , A debate^ should Ke organized. Students are organized into 
groups to study a particular energy product and its use. They should know 
the resource$ which made the product, and the resources which are consumed in 
using the product. This sh6uld be done for several products iii the class. When 
the groups have^ f j^ished tjreir study, they write a short report on their product 
an^ its use. Groups should be arranged in order to debate the best use of the 
•product; whether it should be conserved, or whether it caj\ be used freely* 

Practical Arts , Students should take a specific product and see what * 
energy was used to make it aitd to use it. An electrical appliance, for example, 
c;Gin be used. Students should study what resources go into making it, what kinds 
of electricity 'it uses, how^much energy i% uses, and what general consumption 
'pc^tems are. They should be able to do an estimate of the energy that is used 
in making and consuming the product. When students have completed their study 
of a single product^ they should then discuss what happens when. literally 
milliol^s of people begin fo use the pfbduct fcveryday* 
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ADAPTATION LESSON: L0ADER3HIP ROLES IN ENERGY PROBLEMS 



\ 



\ 



Idea. The id*a here is for* students to*see the various roles they can take 
to conserve energy. Students can take a leadership role. Most of them will rtot 
even have thought about this possibility. Here we \>ill try to make them aware 
of roles they can take and have them take action in important ways with 
their peers. ' . 

Obje^iveg : , «^ 

1, Students will be aware of the variety of leadership roles they 
can take in energy conservation . ^ , 

2. Students will act in some way take leadership in energy conservation. 

Science. Have students study several profiles oT scientists and discuss 
h^ these peoplS' were leaders in their field. Choose scientists -who not only 
are leaders inWms of scientific inventions, but were societal leaders in terms 
of social and political problems. Ask the students to project what they think 
these scientists might do in tetfns of som energy problems, and then discuss 
how students might do something. Have the class or small groups make exhibits 
which illustrate ways in which students can take roles in leadership conserva- 
tion, modeling the roles of^famous scientists to which they have been i^xposed,. 

Language Arts. Ask students to develop skits regarding the role^ that 
people can" take on an energy problem. Have them demonstrate ways that various 
people can take leadership in energy conservation in important areas. Students 
act out their skitfs in front of the class. After each skit, the leadership 
roles that were taken should be discussed as well as how they might, take 
these roles in their everyday lives. 

Pract ical Arts . Ask students to design a more efficient energy system. 
They might want to choose an automobile engine, or a home appliance, or construct 
clothing that is more versatile. Students should be able to see that they have 
ideas about more energy efficient products or apTilHances. Have them either draw 
or build something based on their ideas. Post students' drawings of their 
systems k^ound the classroom and refer to them in subsequent discussions. 



BNEftGY AND THE POST WAR PERIOD / 
LESSON ONE: THE POST WAR ENBRGJ PROBLEM 

t 

Lesson Objectives 

• To know how our energy use has increased since World War II 

• To i4entify how increases in consumption and production 
result in decreases in the availability of energy resources 
and products ' 

• To Identify how increases in energy use result in increases 
in prices 

• To analyze the role ^energy consumers play in the energy 
\ problem ■ ' - 



ACTIVITY #1 



think for a minute about things that INCREASE. Study 
the pictures below. What three incr^ses can you find? 





I, 



* TJiere are a variety of kinds* of increases which are irap^tant here. 
People increase . There are more j^o^e. People grow taller. People v 
gain weight. In many ways, people experietnce incrphses\ Think about 
the ways that you l\ave experienced an incVease from this morning, yes- 
' XexAny, last week or years ago. ' ' 

• * ■ 

Things also increase . Money increases if yeu |et a job and can 
'j^ pay for the things that you do. Houses increase when people make new 
Additions. Schools increase when they add new buildings, or more 

.r 

teachers, or students. Movie costs increase when you pa)r more for 
getting in or for popcorn. Things can increase in many of the same \ 
ways that pe(^le do. } 
J In addition, the way people use things can increase . People can 
watch more television, and therefore us« the television rtore» People 
can ride bikes more oftpn, and therefore use a bicycle more. The use - c 

*■ ■ * * 

of things is. as important an increase as, the actual increase in#people . • 
or thjB things themselves,. ' 

Now think about the opposite of increases. Along with almost 

1 . ' ■ 

every increase comes a decrease . If you increase thd amount of food 
you eat^ you decrease the food supply. If you, eat an apple and a i 
banana, you decrease the number of available apples alid bananas for 
others to eat. This .decrease comes about because there is a limited 
supply of these food resources and too many people. There are only v • ^ 

so Ibany apples that can be eaten in your home, your school, your com- 
Munity, or th^ world, at any given ^time. Because there is this limft, 
if you inctease what you do, then there is less for everyone else who 
likes ^o eat apples or bai4nas. This idea of increases causing de- 
creases is often summed up int^he word "scarcity.'* • 



) 
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ACTIVITY #2 



W« have been talking about increaiihg food that is 
eaten, and as a result decreasing the available food supply. 
A lot of othir tilings decrease when certain things increase. 
Look again 'lit the pictures of iificreases. In the space belowy 
indicate 'What decreases are A result of the increases in 
people i things, or use,, that are involved in these pictures. 
Por'^xample, as people Increase in size, they decrease the 
wqrld's food supply. As there are' increases in price, there 
are decreases lii the amount of things that you can purchase 
for that price. Make a list similar to the one belw on a 
separate sheet of paper and give your own- answers . 



llfcREASES 



DECREASES 



I, 



2. "J— 
3. 



INCREASES AND DECREASES BY ENERGY CONSUMERS 

The ide*s of increases and decreases app^^ to energy in many ways. 
We hive limited energy resWces. When we increase, our use of these 
resources, their availability decreases. Our uses of energy jproducts 
such as automobll^i, dlshWshers, home heating, can make the available 
energy supply less. . Increasing the use of energy also makes prices 
»<»%ise.' As a result, fe^er people can afford to use inergy. 



ACTIVITY #3 



All of us are energy consumers . An energy consumer is a 
person wko uses energy products, if we increase our use, then 
the availability of energy decreases. and prices rise. Read 
the following story and think about how Susan is an energy con- 
sumer. Pay careful attention to the increases in Susan's 
energy use and the decreases In the availability of energy 
resdUrces and products that occur. 



1^ 
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. //day IN THC LIFE OF SUSAN SMITH ' , 

Susan iised to live in a city. She used to Mglk to school. 
She spent most of her time with her friends in their apartmeijts. When 
Susan was with her parents, they were> talking or reading together. 

Susan's father was in an industry that made automobiles. A^er 
World War 11, Susan's' father was promoted in the cqhipany. The family 

* 1 

moved to the suburbs. Susan's father now drives to work*. Susan liVes 
a long way from the ichool she attends. 

During Susan's average day, her father drives her to school 
befc^re he drives himself to work in the city. At sc)(do1, Susan studies 
science, mathematics, English and social studies. Often she is m- ' 
^ comfortable because of the building. The building is overh'eated, She 
must shed her sweaters and coats in order to keep from being too 
hot. Susan ufes a great deal' of paper as she does lessons. Susan won- 
ders whether or not the school owns a paper factory because of the 
paper that is used and then thrown away. ^ ^ 

Siisan eats lunch in the school.. She buys food such as sandwiches 
« / 

in a plastic wrapper. As sKe throws the wrappers away, she notices 
the large amount of pap^r waste in the sch|Ool cafeteria. 

After school, Susan often rides home with friends and goes to 
her friends' houses. There they eat and watch TV. TV's in people's 
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hones ui« a lot of electricity* 

Mien Susan calls her father to pick her up, she goes ho«e and 

has dinner with her fsMily. Instead of doing the dishes, she now 

■ t 

uses the dishwasher. It takes a^lot less time. She does her home- 
work and use^ even more paper. Because she is tired, she leaves 

- . .» ' . 

her light on all night and awakens in the morning to find it is 

still burning. 

1. Nhat energy resources and products is Susan eonf^umlng? 

2. Which of the resources she uses are renewable^ Which 
are notT 

3. How has her use of energy products increased since ' / 
before jhe war? ^ 

4^ What energy resources are decreasing in their availability 
due to Susan *s consumption? 

$. How might energy prices increase because of Susan *s 
actions? 



\ 
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BNIBRGY CONSUMPTION AFTER WORLD WAR U ^ 

A8 Sman's coniUMptlon incrcai^tta, the avalUl^iilty^ of »ome resources 
docrdasea . As she used more electricity, the supplies of coal, water, ' 
and other\ources of electricity were being depleted. As she ate pre- 
packaged food, the supply of food and oil that goes into plastic wrap- 
pers was dQC^wed. As she consuned large amounts of paper » available 
wood resources were decreased. Efforts at renewing this resource would 
need to Increase. If you multiply Susan^s average day by the millions 
of middle or junior high students who go to school each day, you can see 
how these numbeiw begin to ijncrease dramatically. The decreases cause 
the availability of energy resources to' go down, and prices increase. 

One of the easiest ways to learn about consumption patterns for 
energy is to study a set or facts about the Post World War II period. 
They can be listed as follows:' 

The automobile Doom occurred ^fter World War II. ^ 

By 1970 more people lived in suburbs than in cities and 
used their car^ more for work and other necessities. 

u TV's became popular after World War II. In 1947 there 
were only 14,000 TV's in homes in the United States. / 
By 1953 there were over 20 pillion . ^ ^Nll 

In 1959 the first commercial jet was flown coast to ^ 
coast by American Airlines, this started the boom for'^ 
jet traffic business and pleasure. « 

In all of these ways, Americans became greater consumers of energy. 

By moving to the suburbs, they produced a housing boom. This housing 

boom produced new needs for home heating and for people to commute from 

the suburb to the city. By introducing TV's Into the home > .millions of 

people began to buy tljem and to use "them on a regular basis,. Today 

most homes hi^ve more than one television. 

. * ■ 

« 
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ACTIVITY #4 



The chart below. 'indicates how people use the basic Energy 
supply that we have. The chart gives a basic idea otwhat 

kinds of consumption patterns Americatis liave. Use the chart 
in answering the following questions : ^ 

1.* In whattarea is the m>st energy consumed? 

l2. What are the main things we use energy to do? 

3. What are the main uses energy at 
home or at school? 

4. What are the results of using too much^fnergy 
^ for you? For other people? * 



BrtliAKOOWNOrU.S.tNtROYCONSUMrmON, ff7f 



i.ruiL 



i.nioattmAM 
3« mq trocKi 

4. niCtlKXYTIC lilOattlNO 
LIUCmCMIVI ^ 




l.fFACIHIATttlO 
I.WATIHHIATINO 
I. COOKING 
4. MffHOIKAflON 
9. AtHCONimiONINO 
«.aOIHUMYIHO 
r.OTHIII 



1.if»AaHIATINO 
1. AtROOflDltlOfllNO 
I. mOSTQOCI 

4.iitraiomATioN 

S. WATIflNIATItIO 
«. CXX>l(lflO 

7.aiNiii 



159 



ENERGY PROl^CTION AFT^R WORLD WAR ' 

It is not only consumption increases which^cause jjecreases in the 
availability of «ntfVgy resjources. Also it takes a lot of energy to 
pAduce soraethiJl. The car .that Susan • s father drives takes a groat 
deal of human s^d physical energy to produce. The steel' mills in 
which the steel for the cars is mfide are generally run by coal. Huge 
furnaces bUm coal to make thei steel which eventuality goes into auto- 
mobiles. This is ju^ on« eXample of how production In available 
^energy resources decreases. In tjiis case, the Increase In the pro- 

V 

ducti'on of cars causes decreases In the available coal supply. 

In the post World War II period, the Unit^ States began to de- 

velop a serious energy problem caused from production and consumption 

after the war. On the other hand, the Unified States was becoming a 

world leader. The Marshall Plan was helping to rebuild Europe. People 

and materials were being s^nt from the United States to help West 

Germany and Japan rebuild. For example, oil, production increased at a 

very high rate. The oil production curve rose dramatically between 

1940 and 1960. During these years, oil was thi^ major source for Industry 

as well as for homes and Its use In production of the materials which 

made the United States a world leader. 

At the same time, we began to consume more energy. As we became a 

^ ' * * 

nation of suburbs and a nation of conveniences, such as Automobiles, 

television, appliances, and other products, we began to consume energy 
at an ever- Incrcfa sing rate. With the growing economy came energy con- 
sumption. • Again, the consumption would cause problems in available 



energy supply in; all areas" 
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Using oil as an example, '^hat happened wak that our coi ^gumption of 
petroXfum increased' faster th^n our production of petroleym and the j . 
problem that this generated was a dependence on oil. During the early 
1940 's we were oil expo^rters. This situation Ranged from 1940 to i960' 
antf the U.S.' became dependent upon other countries for the oil necessary 
for commercial and residential use. 

jf' ■ . • 1. ^ 



ACTIVITY #5 



The charts below show how problems of consumption and 
production of energy still existed in the United State5-4y 
1978. You can easily see how we consumed more oil than We 
produced. At the same time, we produced more coal than we 
consumed. Study the charts and make a list on a separate 
sheet of paper of the energy resources that show greater 
consumption than the amount produced. Then list the re- 
sources that were produced in greater quantity than they 
were consumed. 



\ 



■NIIIQY CdNiUMPTION 1B78 



■NIRaV PRODUCTION 1978 





Sourca: EnTgy and Education . M*y 1979, p. 0. (Published by the 
^ National Science Vtach^r's Association.) , 

Compare the list with one other student's list. See if you 
can tee at least three problems in our use of energy since 
Hforld War 11. 
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AND THB POST WAR PERIOD ' 
LBSSON TWO: TAKING LEADERSHIP ROLES IN CONSERVING ENERGY 



Lesson Objactivg 



•I • To practice different ways students can take leadership i|ples 
a To exaaiiie energy consuMptiofi habits 



(ACTIVITY # 1 



One way to learn about energy consumption is to look 
at the' individual habits people have. A habit is something 
you do regularly. It is a part of your everyday life-style. 
You do it without thinking. It is as' natural as getting up 
in the noming, or having dinner, or for^hat matter, going 
to school. ^ ^ V. 

Think . about the energy habits you have . Keep a diai^ 
of your activities for one day. List the ways in which 
you Might change your habits in order to consume less energy. 
Share your Ideas, with other students in your class. 



♦ • 

THREE LEADERSHIP ROLES « . 

One way you can help to conserve, or consume less energy, is to ac*t 
' as a leader for others . There are' at least three wkys ^rou can act as a ' 
leader in energy conservation. They are: 1) Individual example, 
2) Convincing others, and 3) Setting rules. 

Individual Example . You yourself can De an exalqple, or model, for 

— ' ^^ ■ 

energy conservation. If you want to change some of your habits of energy 
^ copsumption you can ride your bike to school instead of having your j^arents 
drive you. You can i4ar warm clothed in the winter so your home and school 
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Will not have to use so much heat. You can watch less TV. In this way, 



you tfould set an example for other p'eople. You would not need^o say 
anything. You would merely i|ct in ways that would conserve energy^ If. 
o^ers were watching you or were aware of your activities, rthen you would 
iet tin example for them. 

There are some important criteria, or rules, for anyoft)^ whP tries t^- 
taKe leadership by setting an example, or model, for the behavior they want 

others to follow. They cart be listed as follows: 

•1 " ■ 

1. Modeling is a silent activity. You should act -Out a role 
without talking about it. 

2^ Modeling requires clear ^gnals. You should mike sure 
that actions are obvious so that they can be viewed or 
V " ^een by others as an example. 
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If you follow these ^riteria, y^u>wn Model effective energy con^r- 
vat^on by turning out lights at hoie'or ait school, by walking or riding 
a bike instead of, having parents dtiye you i^aces . You can put on a sweater 
and try to dial down the thermostat. You can save food energy by naking sure 

I ■ ■ ■ ■ ■ . t 

/that your calorie consumption is only what you need tq be strong and^ to grow. 



ACTIVm #2 



Think one activity you can carry out for energy conser- 
vation. Model that behavior for one week.^ ITrite a short report , 
oh what you think was the impact of your individual example. ^ 



. Convincing Others . Convincing someone involves a great many things^ 

You have to be persuasive and know what you are talking about, but you also ' 

have to know^about another person, f^f you try to Convince your parents not 

to drive tii^r car as \^Si, you must come up with convincing arguments about 

the price of gasolene, the family budget, the need to preserve oil energy 

resources or other such ideas. Basically, there are some criteria for 

successful attempts to convince other peoplff. They can be lis^d as follows: 

4 1. Know the interests and concerns of the people you are 

trying to convince. . ' 

I 

2. ' Have a series of clear arguments developed in favor of 

wimt you desire the other person to do. 

3. Giv\triat person a great deal of support by helping the 
persdn to change his or her habits, and by encouraging 

.the parson when those habits are changed. 

4. Be prepared fof a counter argument and treat the other's ^ 
poiiA of view is a valid point of view. , 

5. Solicit the other person's support for your position 
qt^etly and logically. ^ ' - 
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ACTIVITY # 3 



Decide on way to conserve energy that is i«portani: to you. 
k Pick one person in your class and try to convince that person to 
joii^ you in your energy conservation plan. Be sure to follow the 
criteri* you have learned for convincing btherf. Share your 
successes (and failures) with others in your dlass. 




J Sattin^ Rules . Another way that pftople take leadership roles in energy 
conservation is by setting rule»^ States have set rules about using gaso- 
line- You can also, set rules in your hope or school which will help to 
conserve ^n«rgy. You- caii work with others to set ruJles about turning bff 

lights, setting thermos ti^ts or opening windows in the winter. \ 

■ ■. \' , 

Nomally, setting rules involves working with other people in a group . 

When you work in a gTo\xp, people often have different opinions about what % 

to do* In order to 6et a rule, you need to bargain with the». You need to 

if . ■ . * '. ' 

give then sonething in oi^der to gain their support . ^ r 
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SETTING- J^uueS 
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Trading, or bargaining, is one of the more difficult leadership mpde'ls . 
to fojllow. it involves being sensitive to other people and being sure you 
can give them something they want and which you in turn can produce. In 
many cases people have a hard time finding things to trade. Time, friendship, 
activities 'and w©rk are often common things that people trade when thex. 

believe in something. ^ ^ 

•f ■ 

In bargaining you ought to follow these criteria: ^ 

.1. Know the person you are bargaiVifng wit^h; know what that 
person's interests are and the kinds ol^. things he or she 
would accept as a trade for conserving energy. 

2.' Know your own strengths. Know what you cair^^ive them in 
. ^ * turn for their compliance with your wishes. 

x , 3. Always give the other person supj^prt i.n efforts , to 
support your wishes. ^ 

4., /.Always be true to y<yur bargain and live up to your end 
• or the other person will not change habits. 



ACTIVITY # 4 



Work with a group in your class to decide ort one energy ^ 
conservation rule you would like to set in your classroom. ^ 

. Be prepared to bargaiVVith other members of your class in' 
order to' support the rul%. Present your case to ypur class- 
mates and follow the critei^ia for good bargaining. Try to 
get the« to accept^ your rule. After everyone has finished 
you will discuss your successes (and failures). Then you 

^,^ ill try to work under these rules which have been set. 



\ 
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You have seen hoH you can take leadership in a situation 
which involves energy conservation. Take some time to think 
about an energy situation in your own home^ school or commun-* 
ity; Pick one situation in which you have an interest • Make 
a decision about what Vou can do to save energy and which ^ 
leadership nodel you cotild use; then work )<ith otHers in your 
class and your teacher iit'^order to develop a plan about how 
you would practice your leadership role in a group that is 
important to you. Be $ure to identify clearly what y'ou want* 
to do, who is involved in the groupi when the group will meeti 
and outline in a step-by-step way your plan for carrying out 
your leadership role. Write your, plan on a separate piece 
of paper. 





ENERGY AND THE POST WAR PERIOD 
LESSON THREE: AMERICAN LEADERSHIP AND ENERGY CONSERVATION 

. Lesson Objectives 

• To learn about three ways to conserve energy ' 
0 To explore energy futures 

• To develop conservation strategies for the future 

• To carry out some aspect of an energy conservation plan 

'a 



ACTIVITY n 



Conservation means taking ^are of things so that they will 
last longer^ or the wise use of something. Choose one person in 
your school --a teacher, student or staff member. Talk with 
that person about how h« or she conserves energfy. Use the follow- 
ing questions. ' 

1. What do you do tp conserve energy? 

2. What could you do to conserve energy that you 
don't do now? 

3. How can students help to conserve energy? 
Write down ^our answers and bring them to "class. 



THREE CONSERVATION STRATEGIES 

As the record shows, the post war period was a time of U.S. leadership 
in foreign affairs and home production. It was also a period of high energy 
consumption. The United States did not take leadership dyring this period 
in conserving energy resources. Resources were being used because of the 
ri$«*in production and consumption patterns. It was not until the early 
1970's that the U.S. really t^egan to worry about it!; ^energy future. It 
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did so because of the oil crisis In the Middle East. This"cri»is caused a 
.temporary shutoff of oil imports (oil coming into the U.S.) and permanent 
price increases. ■ ^ ^ 

Although the U.S. has not taken strong leadership in the conservation 
area, there have been efforts at energy conservation, many dating back to 
the post World Kar II period. Three typical energy conservation strategies 

can be sununarized as follows: 

^ *^ ^ . 

• 1. USE LESS ENERGY . ^ 

2. USE SOME OTHER TYPE OF ENERGY 

. f 

3. USE ENERGY MORE EFFICIENTLY 

Using less energy . This is a strategy that has 'been tried for many 
years, both by the government and by private individuals and businesses. 
What this strategy often involves is making a law, such as the 55 mile per 
hour speed limit. This means that people will drive more slowly and use 
le^ gasoline, and deplete the oil supply less rapidly. Reduction of 
lighting is the same kind of strategy. If people can turn out lights- and 
/-reduce the number of needless lights they have on in their homes or 
businesses,^ they will use less*. electrical energy. We would save on coal, 
hydropower, or other resoMrces. This is a voluntary action, and not one 
that requires making ji law. Another voluntary action involves buying 
smaller car^ which use. less gasoline. 

Basically, the "useT less" id,ea was not popular in the -1940 's through 
th6 1960 's. People were interested in high consumptit)n ks a m«»rk of success. 
Using less energy was difficult. Using more was the usual pattern. 
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USING LESS ENERGH^ 



U sing ^ome other type of energy . This is also a viable strategy. 
Here one uses coal instead of oil for firing furnaces. Nuclear power 
becomes a real alternative to oil imports. Solar energy becomes a useful 
altei^native. In this wlty, if we are concerned about oil reserves, we can 
find other sources which are more efficient for energy conservation. However, 

, f ew people have switched to alternative energy sources, either, on the priyajip 

*level or on {he public level. , , ' 

One of the easiest ways to use ano^Jier type of energy is to use 
human energy instead of dither forms. In the picture on the next page th«^ 
boy is using a hand mower to cut the grass. Normally, lawn mowers use 
both gasoline and oil. Since human energy ^^^enewable, or can be restored 
and used again, he is conserving enetgy by using less gts and oil and 

« 

<using human energy instead. ♦ 
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USING SOME OTHER TYPE OF 
I ENERGY 




Using energy more efficiently . This strategy is also one that\(ias been 

sought through publit and private agencies. Some people have decided to 
/ turn off some lights and use lower wattage bulbs in others. \)ther people 

have decided to 

keep their car in 
I good repair to im- 

iprove mileage. 

Still other people 

have decided to in^ 

sulate their homes 

to improve heating 
^and cooling effi^ 

clency. All of 

these types of deci** 



. sions help to con* 

1 

serve energy. / 
I 




USING ENERGY MORE EFFICIKNTLY 
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ACTIVITY # 2 



\ 4 \ 

Make a survey of your classroom. Decide which energy 

or energy products you can use less of, substitute or you ' ^ 

can use more efficiently* Share your ideas with other students 
in your class. Develop a classroom energy conservation plan 
on which everyone can agree, using one or more of the con- 
servation strategies. Carry out your plan for the remainder 
of the class r \ 

4 . ■ ■ 



ENERGY DEPENDENCE AND INTERDEPENDENCE 

All of these altematiYes had little support during the period of 

"^igh consumption in the 1940's through the ^960^. They have now been 
revived and promoted due to depletion of available energy resources in 
the 1970' s. There is another problem with energy conservation which 
makes these alternatives even more viable today. Beginning in the 1960's 
and early 1970' s, the U.S. became dependent on imports ^of oil and other 
energy products. The percent of U.S. imports of oil is one of the crucial 
areas of the energy problem. For example^ we are dependent on the Middle 
East for over 19% of our impStts and this amount is increasing on a year-^ 

' to-year basis. In the oil crisis in 1973, there was first a cutoff and 
then a price increase. This 'emphasized the dependency of the United 
States as an energy- consuming natiorv. More important, we are dependent 
on other areas of the world, including Africa, Canada and South America, 

""for energy support • The chart on the following page shows our increasing 
dependence on oil imports. 

• \ ■. ■ " •■ ' ■ 
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V.S. OIL SUPPLY AND DEMAND ^ 






(in billions of barrels) 




YEAR 


DOMESTIC 






IMPORTS AS 




PRODUCTION 


CONSUMPTION 


IMPORTS 


PKRCENTAGE OF 










1965 


f 3.3 


4.2 


. 0.9 


2l7o 


1967 


. 3.7 


4.6 • 


0.9 


20 


1969 


4.0 ^ 


5.2 


1.2 


23 


1971 


. 4.1 . 


5.5 


1.4 




1973 ' 


• 4.0 


6.3 


2.3 


36 


1975 


3.7 


6.8 


3.1 


46 


(projected) 











\ 

Jource: Energy-Environment Mini-Unit Guide , W^iP^ington, DiC: National 
Science Teachers Association. 1975. 

-Bt^5 dependence rhas created a situation for which the terra "inter- 
dependence" is most often used. This means that nations around the i 
world share dependencies on scarce energy resources. While we are 
^dependent on oil, we have the opportunity to export coal to nations who 
need it. Therefore, there is a dependency of nations on each other for 
> thiir survival in the energy area. This interdependence has brought 

the energy question into foreign policy and the relations between nations. 
\ Conservation an^i leadership is a complex question. It depends upon 
^he government, multi-national oil corporations, ind public Utilities, 
^n^also depend^ upon citizens. It depends upon ihe interdependence of the 
p^unity add nations and *Adivi duals within it for its true solutions. 
' thei^fore, energy conservation depends a gr^at deal upon group activity. • 



176 



1 i 0 



ACTIVITY # 3 



Use the pictures on types of conservation strategies and 
the information on interdependence to answet the following 
questions. • v ' 

1. In what ways could you take a leadership role 
by using less energy? By using alternative 
energy sources and/or products? By not using / 
energy? 

2. f How would you be Interdependent with other people 

in carrying out your leadership role? 

Find some examples of energy conservation in your local 
community newspapers or magazines. Make a display of the articles 
and pictures on a wall in your classroom. Discuss the conserva- 
tion strategies you have found with other members of your class. 
How are these strategies different from those people used in the 
1940 's and 1950 's? You may want t^o talk with senior citizens 
in your town about these differences. 



ENERGY FUTURES . | % 

Ne have seen what the energy picture looked l\,ke during the 1940 ^s 
through the 1960 's. Current conditions in the late 1970 's are an exagger- 
ation of the curve which began in the 1940' s and 1950^5. The 1970 's hive 
been characterized by some of the highest levels of energy consumptipn. 
People across the country are now#beginning to think of what they can do i 
preserve energy and cut back on consumption. The future depends on con- 
8ervatiol^^trategie^ that are used now. 

Continuing present Trends .! Continuing present trends* would mean that 
energy consumption would cofitinbe to inck>ease at a fast rate, In effect, 
we wokff^ continue^ to do exactly what we have been doing with major consump 
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tlon 6f oil and other energy sources and products. We woulfd exhaust avail- 
able natural energy , supplies in the long run and prices would increase. 
The consequences olK^his prediction are considerable. Eliectrical con- 
sumption has been doublirig every ten to fifteen years. At ^is ra;W our 
basic electrical usage would outrun tlfe ways we have for gelling elec- „ 
tricity. What all of this means is that without important kinds of measures 
to cut back on consumprtion, ^ings we take for wranted - lighting, fuel 
o^il, transportation, heating, and other '•necej^ities" - will be cut back 

m 

dramatically. Clearly, something has to "give" in the consumption pattern. 



Developing New Technologies . Another outlook depends on the develop- 



«ent of new technologies. At least three are now being given major ^con- 



sideration. I 

Solar eftelw is beginning to be us«d chiefly in residences in various 



parts of the cpuntry^. In the late 1970 's it is expensive and u$eful oiUy 
where there i s« adequate JLn and workable home heating plans. ^ The technical 
difficulties have yet to be worked out, and it is still too expensive for 
most people. However, within the next ten to twenty years> such difficul- 
ties may be overcome . . 



Nuclear energy is also being developed in planjts across the country. 



These plants create nuclpar reactijons which provide for electrical energy. 
Nuclear energy, like solai* energy, is expensive. It is also pgjtentially 
dangerous. If problems develop :^n the puclear plant, dangers from radiation 
leakage from the plaA, or waste disposiil, could cause damage to populations 



which live in or afound nuclear facilities. Again, lik^ ^olar energy, this 
new technology has yet to be fully developed. ^ ^ ■ 

Wind energy is the thirttsaltemative which is just beginning to be 

f 
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explored. Wind mills can be used to help produce electricity for homes^ 

• »■ ' 

and businesses. Again, setting up a system which uses wind energy is 

♦ 

expensive. It cannot be used for all purposes in all areas of the country. 
It could, however, replace much of^our use o^ nonrenewable energy resources 
and help us to use less oil, coal and other nonrenewable fuels. 

Changing Habits: Conservation . A third possibility for the future 
is that people can change their habits of energy, consumption in order to 
alter the rapid growth of the consumption of energy and energy products. 
This will involve a wide variety of measures including dialing down thermo- 
stats, driving cars less, watching food consumption, and other measures, 

Imagine, for example, if everyone in every community across the 
United States drove cars half as much. The doubling pt gasoline usage 
would then stop. The eiltire consumption curve could ^e changed. Of course, ^ 
everyone will not necessarily do this/voluntarily^ If a sizable number 
of people ac]^ss the country could decide on important conservation strategies 



then the total effect would be to change the consumption curve. 




Now think about your own future plans for energy conservation. 
You should think about^he conservation strategies and the new 
technologies you have 'studied in this lesson. Make list of 
things that you might do on an everyday basis to chan|e your own 
consumption habits and conserve energy. Now think about how you 
might get this done, how you might start tomorrow morning to work 
on this list. Present your plan to other students in the class and 
then try to do something in your own life about, the energy problem. 
You may decide to trade ideas. 
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